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APPENDIX D 

HY DROGEOLOGIC DATA 
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EXPM4ATION OF SYMl3!)LS AND TERMS 

ON BORING LOGS 

WIPLE TYPE 

Spli t  Spoon 

NC Core 

ContinuoUs Drive 

GPAPHIC LOG 

Lignite 

Clay or Claystone or Shale 

Clayey Sand .or Sandy Clay 

Clay and Gravel 

Gravel 

Sand. and Gravel 

v 

Sand or Sandstone 

Silt or Siltstone 

WATER CONTENT 

Water Level Ehaxntered During Drilling 

Static Water Level on 06/24/87 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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m 

INDEX OF DATA 

Boring No.: 9-74 

Completed as well? Yes 

Data In FIk 
. .  

Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

881 HnLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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J 10K 

Elev. o f  Groucd: 

Coordinates: 

Date of Construction : 

E l e v .  o f  Top o f  Casing: 

Constructed By: 

Avai 1 ab1 e I n  format i on 

Geologic Log: 

Construction Details: 

< 

Condition of Surface 

Geophysical Log: 

Permeabi 1 i ty Test: 

Water Qual i ty  Data: 
..*’ ’ J.7 / * r ; 5 -  

F J c  

&. ” 

Internal Casing 

Material : r? VCI 
H 

Internal Diameter: 

Outside Diameter: 6 $if‘ 
/ 

Total Depth: fwl It/ 

a d  Stick-Up: I l O Y ‘  

Protective Casinq 

Ma terf a1 : tu GptLC;C 5WFc 

Internal Diameter : // kt’ 
Outs f de Di ameter : h? ff . 
Total Oepth: 

Stick-Up: I ,  GS/ 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

5,926.39 08/29/83 
11/2 2/8 3 
03/22/85 
08/27/86 
08/28/86 
08/2 9/8 6 
01/--/87 

0 3/ 09/8 7 
05/08/87 
0 6/2 4/87 

03/02/87 

Time 

- - 
1557 
1615 
1030 
1700 - - 
1124 - 

WATER LEVEL DATA 
9-74 

Depth Water 
to Water Elevation 

(feet1 (feet) Comments 

4.50 5,921.89 
7.00 5,919.39 
7.14 5,919.25 
10.11 5,916.28 
15.35 5,911.04 ? 
14.00 5,912.39 Sampled 
10.71 5,915.68 
10.38 5,916.02 
10.13 5,916.27 TD = 19.79 
6.29 5,920.10 
6.99 5,919.40 

ROCXWELL INTERNATIONAL 881 HILLSIDE RI 
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Boring 

INDEX OF DATA 

No.: 10-74 

Completed 

Data in Filq 

Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

as well? Yes 

ai HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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WELL SUMMARY 

Well Name: 

J10K 

Elev. o f  Ground: Elev. o f  Top o f  Casing: 

Coordinates: 

Date of  Construction: Constructed By: 

*< -7 
Available Information f 1k.O 

p,"- ' 
. 

Geologic Log: If+ f Q(c >- Geophysical Log: , 

Construction Detai 1 s : w Permeability Test: r . ~ ~  

Water Level Data: t Water Quality Data: Y23 
1, 21' (C o--;T( ..3/--).2ig=y- 

Condition o f  Surface ' 

Internal Casinq 

Materi a1 : 
/ I  

/ Internal Diameter: 

Outside Diameter: 
/ 

Total Depth: 9 7 6  
Stick-Up : 0 ,  @ L  
Condition: j'? ,'-'E) I? f9f,-?. ';4 

/ 

.- 

Protective Casinq 

. -  Ma ter i  a1 : />Id (,&A > -  / .. -3 .' 
Internal Diameter : 

Outside Diameter: 1 2  + 

Stick-Up: q4 9 0 ! 

Locked: flC jy"3.Y L 112 y /+RP," 

/> 

Total Oepth: t 

Condition: 
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Elevation 
of Top of 
Inner 
Casing 
tfeetl Date 

5,926.00 05/29/83 
11/2 2/8 3 
03/22/85 
08/27/86 
0 l/--/ 8 7 
03/02/87 
03/09/87 
05/08/87 
06/24/87 

Time 

- - 
1554 
1720 - - - 
1120 - 

ROCKWELL INTERNATIONAL 

WATER LEVEL DATA 
10-74 

Depth Water 
to Water Elevation 

(feet) tfeetl Comments 

7.00 5,919.00 
7.00 5,919.00 
7.21 5,918.79 

Dry 
Dry 

- - 
0 Dry to 9.63 - Dry to 9.58 

7.19 5,918.81 
7.24 5,918.76 

881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? yes 

Data In Flk 
. .  

Log of Borehole 

x Well Construction Summaries 

L Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

X Water Level Data 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 



WELL SUMMARY J 10K 

W e l l  Name: I--%? 

Elev. o f  Groucd: Elev. of Top of Casing: 

Coordi nates : 

Date of Construction: Constructed By: 

Avai 1 ab1 e Information 

Geologic Log: -physical Log: 

Construction Detai 1 s : Permeability Test: 
I -  

I 
1 

Water Le ve 1 
c 

Condition o f  Surface 

Internal Casing 

Material : 5% 40  IW c# 

Outside Diameter: 6 Tf 
Internal Diameter: d* 

Total Depth: - 2a,O,” 
Stick-Up: It L 2 m 
condition: (lfr7/9 S c r P  C A P  I 

Protective Casing 

Materi a1 : Ne 
1 
1 
I 

1 
1 

Internal Diameter: 

Outside Diameter: 

Total Depth: 

I -  St i Ck-Up 

Locked: & 
Condition: 

Surface Seal : Sh 1 Cdh/CR&i- Pm 



WELL DEVELOPMENT SUMMARY 
WELL -M--/ 

I 
1 
I 
i 
I 
I 
I 

I 
I 

I 
I 
I 
I 
1 
1 
1 

n 

m 

R0dcwdIIntern;rtiorrat 
.... , . . .  
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WATER LEVEL DATA 
1-82 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5,912.79 03/22/85 1058 6.77 5,906.02 
0 6/2 4/8 7 - 7.10 5,905.69 

ROCXWELL INTERNATIONAL 881 HILLSIDE RI 



INDEX OF DATA 

Boring NO.: 2-82 

Completed as well? Yes 

. .  in Filc 

Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

ai HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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WELL SUMMARY JlOK 

# 

Well Name: 

Elev. o f  Groucd: 

Coordi nates : 

Date of Consttuctfon: Constructed By: 

Elev. o f  Top o f  Casing: 

1 1  Construction Details: fi3 Permeability Test: r. 

Water Level Data: ?/ 7 Water Quality Data: 
oaf I [ * * C l  34/9 .A '.%==- 

Condition of Surface 

Internal Casinq 
f' 

Materi a1 : ';c /+ 40 

Internal Diameter: 6 " 
7 j7 

Outside Diameter: 6 
# 

Total Depth: /It 97 

Protective Casinq 

Materi a1 : 

Internal Dfameter: 

Outs i de Di ame te r : 

Total Depth: 

Stick-Up: 

Locked: /fn 
Condition: 

t 

Surface Seal : CCN& Pkb 
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WATER LEVEL DATA 
2-82 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5 , 913.32 09/02/83 - 8.00 5,905.32 
Dry 11/11/ 8 3 - - 

03/22/85 1101 - Dry, TD=11.99 
06/24/87 - 10.93 5,902.39 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 58-86 

Completed as well? Yes 

X Log of Borehole 

X Well Constructio- Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

X Water LeveI Data 

mi HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1, 1987 APPENDIX D 
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~ o c k y  Flats Plant ILOG OF BORING NO. 5&g6 

Boring Method kllcu - Coordinat ea 
~ 

Date Drflled g / l o / a  
Ground Surface Elevstlon 5992 em huger 

Other 
Mat erlal Der c rip t Ion 

VALLEY ? X u ,  llcuNzvn 

0-0.6'-Sample. 
Recov8red 0.3/0.6'=501. 
GRAVEL: dusky yellowish 
brovn (1OYR 2/2): granitic 
p.bb1.s and cobbles: some 
silty sand: poorly s o ~ e d :  
unconsolidated: damp. 

Recovered 0.0/2.4 '-01. 
COBBLES AND B O W - :  

0.6-3.01-S-p18. 

AIUPAHOE FOREUTION 

3.0-4.01-S~p10. 
Recovered l . O / l .  O'=1001. 
CLAYSTOHE: pale yellowish 
brovn (1OYR 6/2) : silty: 
mottled iron staining: 
consolidated: dmp. 

4.0-7.5 ' -Sa~~iple.  
Recovered 2.7/3.5'=772. 
CXAYSTONE: pale yellowish 
brovn (1OYR 6/2): silty; 
mottled iron staining: 
consolidated: damp. 

7.5-10.O'-Sarmpl~. 
Recovered 2.5/2.5*=1001. 
CUYSTOHT: Same as above: 

fragments: damp. 
v i a  so- organic \ 

TOTAL DEPTX: 10.0' 

en tratlo k ?  ea atancl 
[ B b W d  Inc t 

2 0  40 
7-rr-r 

I I I I I I I . . -  
?mark8 ragged by: L. PivosJta - by:= 

106H36222 Hydro-Search, Inc. Page I of 1 
Project No. 
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I 
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1 
I 

WELL 58-86. 
WELL CONSTRUCTION SUMMARY 

2' I 
LOCATION or COOROS: ELEVATION: GROUND LEVEL 5 8 9  

TOPOF CASING 5895.00' 

DRILLING SUMMARY: 

TOTAL DEPTH ell : 3-50' Hole: 10.00' 
eORfnOLE DIAMETER 7p' 

ORtLLER Bodes Brothers Drilling Co. 
15865 W. 5th Avenue 
Glden, CO (Jim Horn) 

RIG Mi!- b57 
BlT(S1 d b l t  

DRILLING FLUID - 
SURFACE CASING 5" X 4' Steel w/ 1- can 

WELL DESIGN: 

BASIS: GlOLOGlC LOG 

CPSING STalNC(Sk CrCASlNG S.StREEN 
GEOpFlYSlCAL LOG - 

- 

- - -.--I- - -- 
CASING: CI 2" 1.D. .srvbe 316 staiw 

less steel. threaded and flush 
1ornted. . .  

SCREEN: S I  2" I .D. Sch. 5 tWc 316 s e  
less steel. threaded and 
iointed. 0.010'' wire wrao scree? 
0.25' uelded bottm can. 

: E ~ A L I Z ~ S  T m  3W stainless steel 
2.12' - 3.29' 

FILTER IIATEERICL 3z42 silica 
1.03' - 3.70' 
:EMENT Portland T w ~  I 
0.00' - 0.50' 
~ T ~ E R  3/8" bentonite rdlecs 
0.50' - 1.00' 
3.70' - 10.00' 

CONSTRUCTION TIME LOG: 
I s l A R T  

TASK - 
ORILL I NG : 

I-I- 
CEMENTING: * 1632 
OTHER: 

LEvELCPMENT: u 1 2 C s  

Bentonite 9/10 1629 
9/10 1608 

I 

~~~ 

WELL DEVELOPMENT 

FINISH - 

COMMENTS: n 
1 k vater examtered during dri l lh .  

I Too of stainless steel casing: 3.00' 

HYDRO-S EARCH RENO.OENVER CON SULT'l N G HYOROLOGI STS - G EOLOGISTS 
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DATE TIME METHOD 

9-13-86 1245 - 

i-. 
I 

VOLUME APPEARANCE COMMENTS 

E Y  - - 

WELL DEVELOPMENT SUMMARY 
WELL 58-86 

Hydro-Search, Inc. Rem mnvw 



I 
1 

Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

WATER LEVEL DATA 
58-86 

Depth Water 
to Water Elevation 

Time (feet) (feet) Comments 

I 
I 
I 

Dry 
Dry 

Dry 

5,891.37 09/13/86 1245 - 
10/13/86 1210 - 
0 6/2 4/87 - - 
0 1/ --/ 8 7 - 6.00 5,885.37 
05/08/87 1005 5.90 5,885.47 

I 
I 
I 
I 
I 
I 
I 
I 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 59-86BR 

Completed as well? Yes 

Data in Fik 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

2 Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data x 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 
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Project: bcky Flats ~lant (LOG OF BORING NO. 59-86 

Date Drlliad 9/22/86 Coordinat e8 
Borlng Method bllcw Stem hger Ground Surfaca Elevatlon 5926 - 

’en tratlor R e a?a t anc e 
:Bbws/ I n c ~  

20 40 
1117 

?emark8 Logged by: L. Pivonkr Checked by: . 
106m222 I Hydro-Search, Inc. 1 Pw 1 of 2 

Project No. 
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a Matsrlal Osrcrlotlon 
sen tratlor 
Re a?* t anc 4 
B b w s l  Inch 

20  40  m 
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35 

d0 

WELL 59-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: ELEVATION: GROUND L M L  5926' 

TOPOf CASING 5927.60' 

I CONSTRUCTION nME LOG: 
Fj 
21 DRILLING SUMMARY: 

iointed. I 
I I ~ 

Water encamtered at 6.0' durin drillin . 

SCREEN: SI 2 " X.D. Sch. 5 tvrr 316 s 
less steel. threaded and 
iointed. 0.0 IO" virewraD scr 
0.25' Uelded bottall CaD. 

18.50' - 28.30' 

0.00' - 17.50' 

17.50' - 18.x)' 
28.30' - 3 2 . 9 '  

CEMENT I 

OTHER 3/8" bentonice aellets 

I 1 
HYDRO-SEARCH RENO*DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



I 
9-30-86 

10-2-86 

10-3-86 

10-6-86 

10-7-86 

1Cb8-86 

I 

I 

Abrndant sand, 
1530 Airlifted .5@.  lightbmwn 

Light brown, 
1315 Bailed 0 . 3  gal. turbid 

Light brcun, 
1340 Bailed 1.5 gals. clearing 

Light - very 
0830 Baild 1.5 gals. li&t brown 

Very light 
1450 Bailed 1.0 gals. brown 

Very ligbt brown 
1230 Bailed - to clear 

I I I 

WELL DEVELOPMENT SUMMARY  

I 

WELL 59-86 

I 

DATE I TIME) METHOD I VOLUME IAPPEARANCE COMMENTS 
1 well .Bore VOLLUE = 0.47 gal. 
io wen Bo= v0i-S - 4.7 gals. 

0.3/4.7 gals. plr@ to date 

1.8/4.7 gals. plrged to date 

3.31’4.7 gals. plrged to date 

4.3/4.7 gab. pvged to date 

Hydro-Search, Inc. Reno Denver . - c m n f f i  rnmOCmS.CEOl~TS 



I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

AGUIFER TEST DATA YELL 59-36 

Type cf Aquifer Test: Bail down - Recovery Droiect Yo.; 136P3bZ:? 
Yew g feasured: 4.5 gallon bucket io:at:aa: Eocry Fiats tlartt 
How i . 1 . ' ~  Reaswed: Olympic Wei! Scufioer Perscnnei: u. Berpaan, ;. Peatce 
Heasurinq P o i 6  for H.L.'s: 
Elevation of Yeasuring Foint: :W,j 

Top af Casiag 

De$h o f  pump!airiine: 3/A 
Start bailing: 10/23i36 Tire: !0:30:00 
S t ~ p  Sailing: 10/23/86 Time: :3:5O:CC 
Duration e! Aquifer Test: 4! a i a x e s  

T I E  aKE8 LEVEL DATA COHt!E.YTS 
t = 20.2 sin. at  t '  = 0 Static Yattr Level: 25.09' 

0 
20.2 
20.5 
21.0 
21.5 
22.0 
21.5 
23.3 
23.5 
24. c 
24.5 
25.0 
26.0 
r1.0 

3 . 3  
25.0 
' 0  3 

31.0 
3Z.G 
33. a 
34.0 
35.0 
37.3 
3 . c  
4:.c 

I- 

"". 

0 
.3 
.9 
!.3 
1.9 
2.3 
2.8 

3. B 
4.3 
4.3 
5.8 
6. B 

3.8 

i.? 8 
:!.s 
12.8 
!Z.8 
14.8 
I&. 8 
!2.B 

T ?  d.Q 

9 .  

I .*, 

i. a 
.<. 

20.4 

27.46 
27.37 
27.21 
27.33 
3.83 
26.73 
3 . t :  
25. SC 
26.40 
2b.Z 
Zb. 23 
26. !! 
26.32 
25.95 
25.96 
"- -- 
2. ; ,' 
25.i: 
L W .  a:! -r ' -  

25.62 

x . 5 4  
25.45 
25.2? 
25.31 

7s r g  
*J." I 

. 
901 Reccvered at  
ZS.;?' 
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AQUIFER TEST DATA 
WELL 59-86 

1 -25 -I- 
! 

I n 

i 1 
0 :  

i 

I] 
I 

v 1 
t Q, 

GI  ! 
i Y- 

W 

j Q) > 
0 
J -27; 

i 
L -  I 

I B- 
I 

I 

! 

4 I 

0 5 10 15 20 25 
* -28 .+.--i------- --- I-- 

Time (min.) 
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I 
I 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

5 , 9 1 5 . 3 0  09/30/86 
10/02/ 8 6 
10/03/86 
1 O/ 0 6/8 6 
10/07/8 6 
10/08/86 
10/ 13/8 6 
10/23/86 
0 1/--/8 7 
05/07/87 
0 6/ 2 4/ 8 7 

ROCKWELL INTERNATIONAL 

Time 

1530 
1315 
1340 

830 
1450 
1205 
1300 
1030 

1106 
- 
- 

WATER LEVEL DATA 
59-86 

Depth Water 
to Water Elevation 

(feet) (feet) Comments 

26.68 
26.70 
26.67 
26.78 
26.78 
26.78 
26.80 
25.09 
25.52 
24 .25  
26.54 

5 ,888 .62  Airlifted, TD = 29.60 
5 , 8 8 8 . 6 0  Purged 
5 , 888.63 Purged 
5 , 8 8 8 . 5 2  Purged 
5 ,888 .52  Purged 
5 ,888 .52  Sampled 
5 , 8 8 8 . 5 0  
5 , 8 9 0 . 2 1  Bail-down test 
5 , 8 8 9 . 7 8  
5 , 8 9 1 . 0 5  Labeled 69-86 in notes 
5 , 8 8 8 . 7 6  

8 8 1  HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? Yes 

Data in Fils 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

X Water Level Data 

881 HnLSIDE REMEDSAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 



I 
I 
I 
I 
I 
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= 

1 
I 
I 

I-- 
I * -  

Boring Mothod 

Mat erf rl Dorcrlpt Ion . 
(BbwJhch 

20. 4a 

</ 
. -. 

i- 
. -  - - . .  



1 
I 
I 
I 
I 
I 
1 
I 

~ B ! d € ~  
I986 
11/19 1157 --- 

I 
I 
I 
I 
1 
I 
I 
I 

1986 
11/19 

WELL 6 1-86 

WELL CONSTRUCTION SUMMARY 

11/19 
11/19 

LOCATION or COORDS: 

DRILLING SUMMARY: 

TOTAL DEPTH 

BOREHOLE DIAMETER 74'' 

DRILLER Boyles Brothers Drilline Co. 
15865 W. 5th Avenue 
Golden, CO (Jimkrn) 

RIG Pbbile B-57 
BlT(S1 Bl& bit 

DRILLING FLUID 

1427 11/19 
1436 11/19 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSIW LOG - 
C9SING STRING(S): C=CASlNG %SCREEN 

- - -- -- I-  -- 
CASING: c l i  

less steel, threaded and flush 
iointed. 

316 stain- 
less steel. threaded and flush 
iointed, 0.010'' wire w r d  
screen, 0.25' welded bottcm c a ~  

SCREm: SI 2'' 1.D. sch. 5 * 

CENTRALIZERS 3(& 
7.84' - 9.01' 

RLTER MATERlAL 32-42 

CEMENT p0rt;lanbPrrp I 
4.00' - 12.50' 

0.00' - 3.00' 
OTHER 318'~ 

3 . 0 0 ' -  4.00' 
12.50' - 18.50' 

5967 ' ELEVATION: GROUND L M L  
TOPOF CASING 5968.60' 

START I FINISH 
TASK 

DRILLING: 

- 
74" auger 

GEOPHYS. LOGGING 

CASING: 
2'' stainless 

flLTER PLACEMEM 
C E  MENTI NO: 
tEVELCPMENT: 

OTHER: 
Bentonite 

--- --- - I - I -  
11/19142911/19 l l  

11/19 1 1435 1 11/19 --- 
11/19142511/19 

--- I I -  
WELL  DEVELOPMENT 

143 I 

1447 - -=I 
-I 

1436 I 

-I 
I 

I see well Dwe lomnt Suunar~ sheet. 

COMMENTS 

Water encumtered at 8.50' durk  drilling.1 

TOD of &&gss ~t-1 c I asinp: 1.60' 

1 
CONS U LTI NG HY DROLOG I STS - G EOLO G I STS 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

6,001.16 01/--/87 
03/10/87 
05/08/87 
0 6/2 4/8 7 

WATER LEVEL DATA 
61-86 

Depth Water 
to Water Elevation 

Time (feet) (feet) Comments 

- 10.13 5,991.04 - 8.33 5,992.83 TD = 13.42 
1243 9.04 5,992.12 - 10.85 5,990.31 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 62-86BR 

Completed as well? Yes 

m a  ia F i k  

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Data only Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

mi HILLSIDE REMEDIAL INVESTXGATIOR REPORT DRAFT JULY 1,1987 APPENDIX D 
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ILOG OF BORING NO. 62-86 

0.10 Drilled 9/25/06 
Boring Method ~ l a v  Sten Auger 

Coordlnater 
Qround Surface ElOVatlOn 5916 

Matertal Dorcription 

J ' I  ' "- 

Iemarkr Logged by: L. PiMnka L l - e c k d b Y : N  

Pr oject No. 
106FQ6222 Hydro-Search, Inc. Page I of 3 
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Mat etlal Oercrl~ tion 

22.0-22.8'-Sample. 
Recovered 0.3/0.8'-38*. 
CLAYSTONE: light olive 
gray (5Y 6/1) and dark 

27.8-30.3'-Sample. 
Recovered 2.5/2.5*=100%. 

: Same aa above: 

5) and dark yellowish 
orange (10YR 6/6); 8-e 
f ine-grained sand : 
weathered: consolidated; 

35.4-37.9 '-Sample. 
Recovered 2.5/2.51-1001. 
CLAYSTONE: Same aa above; 

Ipsscd by: L. PiMnkr 
L 

ProJec! No. 
106K&ZZ2 1 Hydro-Search,' Inc. Pagc 2 of 3 
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c 
0 
W 
3 
0 
a n 

#70 

-80 

90 

100 

WELL 62-86 

WELL CONSTRUCTION SUMMARY 
59 16' 
59 17.6 I 

LOCATION 01 COOROS: ELEVATION: GROUNO LEVEL 
TOP OF CASING 

SCREEN: SI 2'' I .D.  Sch. 5 tvoe 316 s t a k  
less sceel. threaded and flush 
joinced, 0.010" wire wrap screa 
0.25' ueldedboctan can. 

CENTRALIZERS T- ?,@ Sta i n l e ~ u e l  
29.31' - 30.50' 

FILTER tdAlERlIL 3242 silica S d d  

CEMENT hrthld TWe I 

24.00' - 35.M' 

0.00' - 23.00' 37.00' - 59." 
OTHER 318" tento nite Dellets 

23.00' - 24.00' 
35.33' - 37.00' 

HY DRO-S EA RC H RENO*OEMER 

CONSTRUCTION TIME LOG: 
I s r n R T  F I N I S H  - 

I-I- 
~ - GEOP- LOOONG: .A - 

CASINS 
2" staid es s 10/2 1105 

FILTER P-ACEMDS 

C E  M E r m  NO: 
LEVELCPM€NT: 

OlnER: 
Bentonite 

-- I 

-- -- I 
I 1 

WELL DEVELOPMENT 

I IO3 I - 

COMMENTS: 

) W 

s t e l  casinn: 1.61' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 
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1610 

1530 

1425 

Airlifted 1.4 gals. 

Bailed 1.8 gals. 

Bailed 2.0 gals. 

1700 Bailed 1.5 gals. 

1100 

IS40 

1045 

1040 

0940 

Bailed 1.5 gals. 

Bailed 2.0 gals. 

Bailed 2.0 gals. 

Bailed 2.0 gals. 

Bailed - 

WELL ,62-86_J 
WELL DEVELOPMENT SUMMARY  

- 
COMMENTS 

-~ ~ 

TIME) METHOO VOLUME A??€ ARA NC E D A T E  
1 Well Bore Velure = 1.4 gals. 
IO Well &re Volures - 14.4 gals. 10-6-86 

__ 

None 10-6-86 Light b m  mist 

Light brown, 
slightly turbid 

Very light brown, 
slightly turbid 

- 

1.8/14.4 gals. p g e d  to date 10-7-86 

3.W14.4 gals. plrged to date 10-8-86 

10-9-86 

10-9-86 

Light to very 
light brown 
Light brown to 
clear 

1230 I Bailed I 2.0 gals. 5.8/14.4 gals. pug& to date 

7.3/14.4 gals. plrged to dace 

9.3/14.4 gals. purged to date 

10.8/14.4 gals. pvged to date 

10-10-86 0835 I Bailed 1 2.0 gals. clear 

clear, sli@tly 
&id 
Clear, slightly 
turbid l(t 10-86 - 

14.8/14.4 gals. prged to date 
clear, slightly 
turbid. . 10- 14-86 

Clear, slightLy 
turbid 16.W4.4 gals. parged to date 10-15-86 

~~ 

Clear, slightly 
turbid 10-16-86 

Hydro-Search, 'Inc. Rem mer 
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WELL L2-K 

PAGEL oF,2-- 

AQUIFER TEST DATA PUMPING or OBSERVATION WELL 
PUMPING or R€COVER DATA fH TYPE W AOUIFER TEST 

PUMP ON: datr G-/f-% ttmr 
HOW W.L.’s MEASURED 
RAD./DIST. OF/FROY PUMPING WELL 
MEAS. POINT FOR W.L.’s .-~ OFF: Y ’ s  timr 
ELEVATION OF MEAS. POINT OURATION Of AOUIFER TEST 

now o MEASUREDE 
2hlw DEPTH OF PUMP/AIRPIPE 

2 r. 

2 g 
2 

HYDRO-SEARCH RENO DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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WELL 62% 
AQUIFER TEST DATA PUMPING OI OBSERVATION WELL 

PUMPING rRECOVER DATA 
PAGE- 7 - 2 -  OF 

ITPE OFAOUIFER TEST * N a 2 K - = A ? P -  
now o MEASURED 46Ac B f C e t -  
HOW W. L.'s MEASURED 6LWcuC DEPTH OF PUMP/AIRPIPE 
RAD./DlST. OF/FRoH PUMPING WELL 1- PUMP ON: date m r  AN. d3 
MEAS. POINT FOR W.L.5 ../A PUMP OFF: aa ta .-, time 

ELEVATION OF MELIS. POINT DURATION OF AOUIFER TEST- 
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WATER LEVEL DATA 
62-86 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5 , 8 9 8 . 7 5  10/06/86 
10/ 07/8 6 
10/08/86 
10/10/86 
1 O/ 13/ 8 6 
1 O/ 14/ 8 6 
10/ 15/8 6 
1 O/ 16/ 8 6 
0 1/--/8 7 
05/ 07/87 
06/24/87 

1610 
1530 
1425 

835 
1315 
1045 
1040 

940 

1055 
- 
- 

ROCKWELL INTERNATIONAL 

27.90  5 , 8 7 0 . 8 5  Airlifted, TD = 36.80  
27 .91  51870 .84  Purged 1.75  gals. 
27.98 5 , 8 7 0 . 7 7  Purged 2 gals. 
28.00 5 , 8 7 0 . 7 5  Purged 2 gals. 

27.89 5 ,870 .86  Purged 2 gals. 
28.03 5 ,870 .72  Purged 2 gals. 
27.99 5 , 8 7 0 . 7 6  Sampled 
27.96 5 ,870 .79  
27.83 5 , 8 7 0 . 9 2  
27 .16  5 ,871 .59  

27.83 5 ,870 .92  

8 8 1  HILLSIDE R I  
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INDEX OF DATA 

Boring No.: 63-86 

Completed as well? Yes 

Pata in FilC 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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O-o.S*-Sample. 
Recovered O.S/O.S*=loo*. 
CIJIY: dusky yellowish 
brown ( 1 O Y R  2/2): silty; 
some small granitic 
cobbles: poorly sorted: 
unconsolidated: damp. 

Recovered 0.4/3.3'=128. 
CUY:  dark yellowish 
orange ( 1 O Y R  6/6) : Silty; 
trace granitic pebbles; 
poorly sorted: 
unconsolidated: damp. 

3.84.8'-Sampl.. 
Recovermd 1.0/2.0'=50*. 
CLAY: Same as above; 

0.5-3.8'-S=pl8. 

5.8-7.3'-S-p18. 
Recovered 1.5/1. S I=lOOZ. 
CLAY: Same as above: 

7.3-9.8'-S-p18- 
Recovered 1.2/2.5'=488. 
m y :  Same as above: 

s.8-12.3'-Sample. 
Recovered 2.0/2.5 '=80*. 

-14.2 '-Samph. 
vered 1.5/2.0'=80%. 

moderate yellwish brown 
( l o a  5\41 and grayish 
orange ( l o a  7/4):  
granitic pebbles and 
cobbles: sandy: poorly 

Ground Surfrco Elovrtlon 5916 
7 

'en trrtlor 

:Bbwd Inch 
20 4 0  

R 0 8?*t 8nC 4 

7-n-r 



WELL 63-86 

WELL CONSTRUCTION SUMMARY 
59 16' ELEVATION: GRUUNO LNEL 

DRILLING SUMMARY: 

60RInOLE OIaMrTER 

D A ~ L L C R  Bcvles Brochers Drillinn k. 
15865 W. Sch Averrue 
Golden, CO (Jim krn) 

*- well DWelOun?~C sunmrv sleet. 

A S S  s:eel. thrcaded and f l a  

0.25' welded boctan CK). Water excatsred at 14' durinn drillinn. 

Too or SC-S s t e l  CaJ inn: 1-60' 
C-N~aLlz~S Twe uy( seainnless steel 

. e  

8.93' - 10.15' 

OTHER 3/8" bcmni re y U 
2.00' - 3.00' 

15.80' - 17.30' 

FINISH - 

-I-- 

-- I 
-- 

lob I I6l0 
-A 9/29 I I271 
9/29 I 1237 -- 

-I- 
-I- 
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D A T E  TIME METHOD VOLUME APPEARANCE COMMENTS 

106-86 1610 - - - 

L 

WELL  DEVELOPMENT  SUMMARY  
WELL #-, 

Hydro-Search, Inc. Reno ~enver coMuLnNcmRoLm~m 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

5,897.48 10/06/86 
10/13/86 
0 1/ --/8 7 
05/ 07/8 7 
0 6/2 4/87 

ROCKWELL INTERNATIONAL 

WATER LEVEL DATA 
63-86 

Depth Water 
to Water Elevation - Time (feet) (feet) Comments 

881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 64-86 

Completed as well? Yes 

. .  in F& 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

wi HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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VALLEY FILL ALUNIVX 

0-2.0*-Sample. 
Recovered 2.0/2.0'=100). 
GRAVEL: grayish brown 
(5YR 3/2): granite and 
quartzite pebbles and 
cobbles: some silty and 
sand; poorly sorted: 
angular to subrounded: 
unconsolidated; dry. 

3.Oa-Cuttings. GRAVEL: 
Same a8 above: dry. 

3.3-4.0 ' -Sample. 
Recovered 0.7/1.7'-41%. 
GRAVEL: S a m  as above; 
bry. 

4.0-6.O'-Sample. 
Rocovered 2.0/2.0*=1008. 
GRAVEL: pale brown (5YR 
5/2): granite and 
quartzite pebbles and 
cobbles: some silt and 
sand: grades donntard into 
yellovish gray (5Y 7/2) 
silty sand; angular: 
uncon8olidated: dry. 

6.0-8.O'-S-p18. 
Recovered 0.6/2.0'=303. 
GRAVEL: moderate 
yellowish brown ( 1 O Y R  
5/41; granite and 
quartzite pebbles and 
cobbles: sandy to clayey: 
poorly sorted; 
unconsolidated: angular: 
dry. 

sen t atlc 
Re s?d a nc 
~ B b w a /  Inc 

20 4( 
7-rl-T 



1. 

I 

Matetld 0ercrlotlon 

8.0-8 .8 ' .  CLAY: greenish 

8.8-10.0 ' .  CXAYSTOm: 
g r e m i s h  gray (SCY 6/1) 
and moderate yellowish 
b r w n  (lorn 5 / 4 ) ;  
homogmous; some black 
organic  fragments : 
consolidated:  dry. 

Recovered 2.0/2.0'=1002. 
CIAYmm: moderato 
y e l l w i s h  brovn (1OYR 5/41 
w i t h  soma greenish gray 
(5cY 6/1) c l a y :  
homogenous: consolidated:  

1 0 . 0 - 1 2 . O ' - S ~ p l 8 .  

12 0-14 0 '-SmplO. 
Recovered 2.0/2.0'=1008. 
CLAYSTONE: moderate 
y e l l w i s h  brovn ( 1 O y R  5/11 
w i t h  aoma greenish gray 



I 
I 

16 

48 

WELL 6&-86 

UCTION SUMMARY 
ELEVATION: GROUND L M L  5836' 

TOPOF CASlNG s3-50' 

CONSTRUCTION nME LOG: 

TASK - 
DRILLING: 

]"I r 
w 

G E O P m S  LOGUNG 

CASING: 
2" stainless 

~~~ ~~ 

FILTER P-ACEMm 

C E M EHll NO: 
CNELCPhlENT: 
3 M  ER: 
Eentonite 

STnqf 

9LI(LIIlp, I 
-I- 
-1- -- - I -  
-I- -- 
9/10 IS20 
9/10 1535 
9/13 1215 

FINISH - 
tu 

1986 

-- - I -  
9/10 1520 

-I- -- 
9/10 I 1525 
9/10 1% 
9/13 121s -- 
9/10 1530 

SLlelsls  -I- 
-- I 

WELL DEVELOPMENT 

less steel. ~hreaded ami flush - .  
jointed, 0.010" wire wrap screen 
0.25' uelded bottom cap. 

COMMENTS: 

TOD of stainless steel casimzp: 2.50' I C E N ~ A L ~ ~ S  Tvw 304 stainless steel 
4.81' - 6.31' I /  
flLTER NATERICL 3242 silica sad 
2.50' - 9.25' 
CEMENT Pmbrd&= f 
0.00' - 2.00' 
OTHER 3/8" bentonite Delle es 
2.00'- 2.50' 
9.25' - 14.00' 

I 
I 1  I I 

rLU I J  HYDRO-SEARCH RENO*OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL DEVELOPMENT SUMMARY  

DATE TIME METHOD VOLUME APPEARANCE 

9-13-86 1215 - - - 
, 

WELL 64-86 

COMMENTS 

&Y- 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
i 

Hydro-Search, Inc. Reno oenver COMuinNc KYIXOLCG~TSGEOL~~  
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WATER LEVEL DATA 
64-86 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5 , 8 3 6 . 4 6  09/13/86 12 15 - Dry to 1 2 . 5 0  
1 O/ 13/8 6 1230 1 1 . 2 7  5 , 8 2 5 . 1 9  
0 1/--/8 7 - 7 . 2 7  5 , 8 2 9 . 1 9  
05/08/87 945  7 . 0 2  5 , 8 2 9 . 4 4  
06/24/87 - 9 . 5 0  5 , 8 2 6 . 9 6  

ROCKWELL INTERNATIONAL 8 8 1  HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? Y e n  

Data in File 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Y 

Y 

X Water Level Data 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAPT JULY 1,1987 APPENDIX D 
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Project: Rodcy Flats Plant (LOG OF BORING NO. 
0810 Drlllod 9/10/86 Coor din 8 t 08 

Borlng Mothod bllw Stan kzer Ground Surface Ehvrtlon 5890 
~ 

Matorial Oorcriotlon 

VALLEY ?ILL ALurvIvn 

o-o.91-Sample. 
Recovered 0.7/0.9*=78*. 
GRAVEL: dusky yellowish 
brovn ( 1 O Y R  2/2): granitic 
pebble. and cobble.: a011 
a m d  and silt: poorly 
sorted: unconaolidated: 
moist. 

o.s-2.01-Sample. 
Recovered O.O/l.ll=O%. 
Cuitinga. COBBLES : 
quarfzite, vet. 

2.0-2.8 *-Sample. 
Recovered 0.8/0.8'=100%. 
GIUVEL: dark yellwish 
brovn (lo? 4/21: granite 
and quartzLte pebbles and 
cobbles w i t h  sand and 
ailt: poorly sorted: 
unconaolidated: vet. I 

1 
ARhPAXOE FORHATION 

2.6-7.O'-Sa~le. 
Recovered 1.7/3.9*=44*. 
~ Y S T O N ~ :  pale yellowirh 
brwn (10YR 6/2): silty: 
a m  iron staining: 
weathered: moiat. 

7.0-9.0'-Sample. 
Recovered 2.0/2.0'=100*. 
CUYSTONE: S a w  aa above; 
moist. 

TOTAL DEPTli: 9.0'  

pen t rtlor 
e anc 4 

Bbwd lncY 
20 40 
111T 

Project No. 
106P06222 Hydro-Search, Inc. 
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WELL - 
WELL CONSTRUCTION SUMMARY 

LOCATION 01 COORDS: ELEVATION: GROUND LNEL 58w' 
T O P O F  ChSlNG 5893.00' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 3.50' %le: 9.00' 
BORGOLE DIAMETER 74" 

DRILLER Bovles Brothers Drillinn CO. 
15865 W. 5th Avemrp 
Golden, CO (Jimhrn) 

RIG bbile 5-57 
BIT(S) it 

DRILLING F L U I D  

SURFACE  CASING^" x 4' sr-1 w/ l&m 
WELL DESIGN: 

BASIS:  GEOLOGIC LOG 

CPSING STillNCISk C x C A S l N C  S r S C R E E N  

GEOPirYSlCPL LOG - 
-- - 0.00' I.so' 

CASING: C I  2" I . D .  %I. 5 tVPc 315 staiw 
less steel, threaded and flush 
jointed. 

SCRED(: SJ 2" I . D .  %. 5 tw 316 st& 
less steel, threaded and flush 
jointed, 0.010" wire wrap scree! 
0.25' welded bottan cap. 

ZENTRALIZERS T m  stai nless st-1 

FILTER NATUilLL 3242 silica 
1.00' - 3.70' 
t E M E N T  Portlad T W  I 
3.00' - 0.50' 
~TMER 3/8" bentonite Delle ts 
0.50' - 1.00' 
3.70' - 9.00' 

CONSTRUCTION nME LOG: 
I s r n R T  

TASK 

G R I L L I N G :  

I-I- 
- GEO- LOOWNG: L - 

CASING: 
2" stainless 9/10 1553 

C E M E t m N G :  F I L T E R  F - X E j f  9/10 

LEVELCPMENT: 9/22 1500 
OTHER: 
Bentonite 

aIQ1550 

WELL DEVELOPMENT 

1620 
1515 
- - 

1608 
1553 
- 

~ 

:OMMENTS: 

Water uxwuncered at 1.5' during drilling. 

HYDRO-S EARCH ACNO*DENVER CONSULTING HYDROLOCI STS-GEOLOGISTS 
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VOLUME 

WELL 68-86 

A P P E A R A N C E  COMMENTS 
I Well Bore V o l m  = 0.31 gals. 
10 Well Bore Volmes - 3.1 gals. 

WELL DEVELOPMENT S U M M A R Y  

0.75 gal. 

D A T E  I TIME1 METHOD 

b t s  of sard in well 
0.75/3.1 gals. psged to date Brown, turbid 

1.0 gals. 

I 

g&=:eg&, tu 1 1.75/3.1 gals. plrged to date 
TOD - clear Recharges .75 ml ~n N seconds 

b t  dry at 1.0 gals. 

2.0 gals. 

- 
Bokan - brown 
turbid 3.7513.1 gals. plrged to date 

Scrne md cane up casing 
9-17-86 

9-19-86 

9-22-86 

1700 Airlifted 

1515 Bailed 

IXO Bailed 

- 

6.25 gals. 

- 

- 
Clear to pale 
yellow 
C l e a r  - top 

Pbscly a fine mist of water 
Ready to sanple 
10/3.1 gals. plrged to date 

p- - 
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AOUIFER TEST DATA YELL 68-86 

Type o f  Aquifer lest:  Bail doNn - Recovery Project No.: lObP06222 
How 8 lleisuredr 4.5 gallon bucket Location: Rocky Flats  Plant 
How Y.L.'s tleasured: Olyrpic Well Sounder Personnel: W. Herst, D. Pavlirk 
Heasurinq Point for Y.L.'s: 
Elevation of tleasurinq Point: 5895.74 

Top of Casing 

Depth of  purp/airlise: 1/11 
Start bailinq: 9/29\86 Tire: 1230:OO 
Stop bailinq: 9/29/06 l i re :  1240:OO 
Duration of Aquifer lest :  10.0 rinutes 

0 42 Begin bail inq 
2.0 0 Stop bai 1 i ng 
2.3 .3 3.13 2.21 
2.5 .5 2.88 1.96 
3.0 1.0 2.33 1.43 Total depth = 3.6' 
3.5 1.5 1.57 1.05 
4.0 2.0 I .59 . bl 
4.5 2.5 1.29 .47 
5.0 3.0 1.24 e32 
5.5 3.5 1.16 .?4 
6.0 4.0 1.10 .18 
6.5 4.3 1.06 .14 
7.0 5.0 1.62 10 
1.3 5.5 . e9 .Q7 
8.0 b. 0 .98 .06 
e. 5 6.5 .96 .04 
9.0 7.0 .91 .02 
9.5 7. 3 .94 e02 
10.0 8.0 72 ,60 1002 recovered 
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I 4QUIFER TEST DATA 
WELL 68-86 

i 
i 
1 

n-1.14 
i 

II] I 
i 

' i  I 
3 i - 0 -1.6j 

I 

0 i 
Ll I 

i 

Q) I 
- I 

I 

> i 
0 1  -2.5 I 

I 
! Ql 

3 -3.1 1 
L 

i 
i 
! CI 

0 i 

P 

/ 
1 I 

I 

0 2 4 

Time (min.) 
6 8 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

5,883.77 09/13/86 
09/ 17/8 6 
09/19/8 6 
09/22/86 
10/13/86 
0 1/ --/8 7 
05/ 0 8/87 
0 6/2 4/8 7 

Time 

ROCKWELL INTERNATIONAL 

1300 
1300 
1515 
1560 
1220 

1000 
- 
- 

WATER LEVEL DATA 
68-86 

Depth Water 
to Water Elevation 

(feet) (feet) Comments 

4.54 5,879.23 Purged 
3.87 5,879.90 Purged 2 gals. 
3.89 5,879.88 Purged 6.25 gals. 
3.81 51879.96 Sampled 
3.38 51880.39 
3.08 5,880.69 Water frozen 
3.40 5,880.37 
4.20 51879.57 

881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? Yen 

Data in Filg 

X Log of Borehole 

x Well Construction Summaries 

x Well Developmen t Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data x 

DRAFT JULY 1,1987 881 HILLSIDE REMEDIAL INVESTIGATION REPORT APPENDIX D 
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Pro Jec 1: Rocky Flats Plant [LOG OF BORING NO. 69-86 

Oat0 Drlllod 9/24/86 Coordlnatos 
Boring Method k~llou Stem Auger Qround Surfaco Elovatlon 5925 

Depth Matorlal Dorcrlption 

CLAYSTONE: l i g h t  oliv. 
gray (5Y 6/1) and dark 

- 
on t atio h e aTJ anc 

Bbwd lncl 
20 4c m 
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20 

45 

30 

35 

$0 

45 

WELL 69-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: ELEVATION: GROUND L M L  5925' 

TOPOF CASING 5926.60' 

DRILLING SUMMARY: 

TOTAL DEPTH well: 14*00' !'bole : 17.60' 
7Y' 

9OREHOLE DIAMETER 

~ 

FILTER U A T E R U L  32+2 silica sand 

CEMENT P o r t 1 4  Tm I 

OTHER 3/8" bentmicr mllets 

2.50' - 14.30' 

0.00' - 2.00' 

2.00' - 2.50' 
16.30' - 17.60' 

HYDRO-SEARCH RENWDEWER 

C O N m U C T I O N  TIME LOG: 
I n n R r  

TASU 

DRILLING: 

I-I- 

7- I-I- 
~ 

I I 

WELL DEVELOPMENT 

FINISH - 

-- I 
9/24 1645 I 
-- 
9/26 1705 I 
9/26 1712 
10/8 O W  
-- 
-- 
9/26 1707 

L!L+L 

-I- 

COMMENTS: 

Water e-tered at 10.0' during drilling. 

TOD of S ~ P S S  s t w a i n c :  1.60' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 
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1315 

1330 

p830 

0845 

WELL ,- 

Bailed 1s gals. 

Bailed 10 gals. 

Anpinghi1 
dum test 7 gals. 

Bailed - 

WELL DEVELOPMENT S U M M A R Y  

- 

D A T E  TIME1 METHOD 1 VOLUME APPEARANCE COMMENTS 
~ ~- 

I Well Bore Volure - 1.29 gals. 
10 Well Bore Volllnes = 12.9 gals. 1555 1 , . 9-30-86 

L i e t  - rrediun 
brown, sardy 9-3C-86 1555 1 Airlifted I 1.29 gals. 

- 

10-2-86 
Light brown, 
slightly turbid 15/12.9 gals. prged to date 

Light brcwn to 
clear 25/12.9 gals. plrged to date 10-386 
Ligfit bmwn to 
clear 32/12.9 gals. plrged to date 

LightbrckJn to 
clear 168-86 

I 

Hydro-Search, Inc. Reno oenver 
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AQUIFER TEST DATA YELL 69-86 

Type of kquifer Test: Bail down - Recovery Project No.: 10bP66222 
Hor 0 hasured: 4.5 gallon bucket Location: Rocky Flats  Plant 
How W.L.'s Heasurtd: Olyrpic Well Sounder Personnel: J. Pearce, I!. Bergran 
Heasuring Point for W.L.'s: 
Elevation o f  Heasuring Point: 

Top of  Casing 

Depth of purpiairline: 
Start bailing: Tire: 113O:OO 
Stop bailing: Ti re: 1145: 00 
buration of Aquifer Test: 42 rinuter 

0 
13.0 
15.5 
16.0 
16.5 
17.9 
17.5 - 
18.0 
18.5 
19.0 
19.5 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 

29.0 
30.0 
32.0 
34.0 
36.0 

40.0 
42.0 

. 28.0 

38.0 

0 
.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 
7.0 
2.0 
9.0 
!O.O 
11.0 
12.0 
13.0 
14.0 
15.0 
17.0 
19.0 
21.0 
23.0 
25.0 
27.0 

Begin bai 1 ing 
12.50 6.eo Stop bai 1 i ng 
11.06 6.26 
11.20 5.50 

9.97 4.27 

9.14 3.44 
8. 84 3.14 

8.U 2.56 
8.00 2.30 
7.53 ~ 1.83 
7.19 1.49 
6.88 1.18 
6.70 1.00 
6.51 .01 
6.31 . 67 
6.25 a 5 5  
6.19 .49 
6.14 .44 
6.11 .41 
6.02 .32 
5.99 .29 
5.93 .23 
5.90 .20 
5. a9 .19 
5.88 .l8 

10.50 4 . a ~  

9.51 3. ai 

e . 9  2.04 

- -~ 

90'2 Rccwwed a t  
6.38' 
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I 
I AQUIFER TEST DATA 

WELL 69-86 

-(js5I 

n 
cr; 
0, 

-7.5 7 3 ! 

I 

- O I  al 

I - -9.5 ‘i 

- I  
; i 

a 

a, 
0 

-8.5 { 
-9 

I 

0 I 

+- 
v 

> -  
a, 
J 

a> 
Y -’“.“1 

-1 2.5 v-7-1-7- 

0 5 10 15 20 

Time (min.) . 

25 30 
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WATER LEVEL DATA 
69-86 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

(no data) 09/30/86 
10/02/86 
10/03/86 
10/ 06/8 6 
10/08/86 
10/13/86 
0 1/--/87 
05/ 07/8 7 
0 6/2 4/87 

ROCKWELL INTERNATIONAL 

1555  
1315  
1330 

830  
845  

1255  

1103 
- 
- 

7 . 3 1  
7 . 3 9  
7 . 3 7  
7 . 4 4  
7 . 4 5  
6 . 8 3  
5 . 0 0  
1 . 4 4  
2 . 7 0  

Airlifted, TD = 1 5 . 6 0  
Purged 
Purged 
Bail-down test 
Sampled 

Labeled 59-86 in notes 

8 8 1  HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 1-87 

Completed as well? yes 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data Y 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 
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L O G  
OF 

BOREHOLE 

boroholo/WoII No. 1-87 ~ ~ ~ ~ t l ~ ~  Fb~w Flats Plant; 881 Hillside 

C0ordinrt.r  N35145.6 E20540.6 Ground Sur taeo  E lovat lon  5992.35' 
Tot81 Depth 14*87' Wator  L o v o l  E n c o u n t o r o d  11-75'  

Drllllng Company BOYleS Bros. Drl l lor  R. sharp 

Drllllng ~ o t h o d  H o l l ~  Stem Auser 
Date DrIIIod 8, 1987 

= 

Qoologlrt  

C onrnmntr 

- 5  

- 10 

. .  

- 15 

VALLEY FILL ALLUVIUM 

0.0-4.0' - Sanple. Recovered 1.65/4.0'  41%. 
CLAY: dark yellowish brown (10YR 4/2); occasional 
quartzite cobbles and gravel; unconsolidated; damp 
to moist. 

- Sanple. Recovered 3.0/3.5' I 86%. 
CLAY: same as above; dark yellowish p r w e  
(10YR 6/61 stains conmon; danp to moist. 

7.5-12.51 - Senple. Recovered 1.15/5.01 = 23%. 
6.85-7.35': CUI: same as above 
7.35-7.501: Lost core. 
7.50-8.201: CLAY: same (UL above; trace sand 
(2.0-1.50); very pale orange (10YR 5/4); 
subrwdcd; moderate reddish brom (10R 4/61 
stains; moist. 
8.20-8.70': CLAY: derate brom (5YR 4/61 to 
moderate yellowish brocm (10YR 5/41; weathered; 
mansolidated; moist. 

- 

8.m': COBBLE; quartzite; dusky yellowish brown 
(10YR 2/21; clay matrix. 
8.M1-11.75*: Lost core. 
11.75-11.87': CLAY: &sky yellwish brom t H (10YR 2/21; weathered; moist to wet. 

Samploa C o l l o e t o l  or 
Othor  t o r t e  ?orformod / 

HNu Background = 0.3pcm. 
No OVA readings. 
No readings above 
background. 

. 

1 O f  2 Cas. 
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LOG 
OF 

BOREHOLE 

Loeat lon 

Coordlnatoa 

t o t a l  Dopth 

Drllllng Company 

Dato Drlllod 

Orllllng Yothod  

L o s e o d  B y  
G.olOgl8t 

Boroholo/Wol l  No. 1-87 (cont'd. 
Ground Sur fat .  E lovat lon 

Wator  L o v o l  E n t o u n t o r o d  

Stat le  

Dril lor 

n0ip.r 

Orllllng Flu l@ z 

Chocltecl By 

Commontr 

/ 
L l t h o l o ~ l e  Doatr lp t lon  

ARAPAHOE FORMATION t 
11.871: SANDSTONE: pale yellouish orange (10YR 
8/61; ueather-4. 
11.87-12.501: CLAYSTONE: light olive gray (5Y 
5/2); ueathered; trace of iron staining; moist to 
net. 

12.0-15.01 - Smple. Recwered 3.25/2.01 = 108%. 
CLAYSTONE: light olive bron (5Y 5/6); trace 
caliche; trace dark yellowish orange iron staining l (10YR 6/6); weathered; mist to wet. 

TOTAL DEPTH: 14.87' 

I I 
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WELL 
COMPLETION 
INFORMATION 

Ground Surfacl - 
S u r f a t o  Soal 
Mat or ial:  

surraco 

L-9th (ft.1 

n tor i to 

Longth (11.1 

1 F i t o r  Mator id :  - 
SAND 

Flltor Pack 

I .. 

t o p  of car ing  la%' % 

th 

ONITE PELLETS VOl Cl AY WNT II 
8ackfl l l  ~ a t o r i a 1 : ~ 3 / 8  
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WELL DEVELOPMENT SUMMARY 
WELL f -257 
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WATER LEVEL DATA 
1-87 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet1 (feet1 Comments 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: 2-87/BH3-87 

Completed as well? Y e s  

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

X Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data x 

881 HILLSIDE RFMEDIAL INVESTIGATION REPORT DRAFT JULY 1, 1987 APPENDIX D 
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L O G  
OF 

BOREHOLE 

Locat ion Rocky Flats Plant; 881 Hillside l o r o h o l o / W o l l  N o .  2-87/BH3-87 
Coord lnator  N34725.8 E20819.7 Ground Sur faco  Elovat ion 5930.56 
Total  D ~ p t h  16.0'  ato or L O V O I  ~ n c o u n t o r o d  2.45' 

Drllllng Company DrIIIor a. Shade 
D i t .  Drl l lod m y  19, 1987 nolp.r T. Merritt 

8t8t lC 5929.59 ' ( "/"q/g& 

Drllllng Mothod Stem &gpr 

Loggod my K. D. Holliway 
QOOlOQlrt 

-- Drll l lng f l u i d  &gq , ~ ~ ; A  

Chock04 B y  

Commontr  
W 

-u 

5 - 

- 10 

0-2.0' - Sample. Recovered 0.6/2.01 = 30%. 
0.0-0.5': CLAYEY SAND: dark yellowish brom (10YR 
4/21; occasional quartzite cobbles; grass & roots; 

0.5': COBBLES: quartzite; 2 1/2" diameter. 
0.6-2.0': CLAY: dark yellowish brow (10YR 4/21; 
trace sand (2.5-3.0 p); occasional quartzite 
cobbles; danp to slightly mist. 

2.0-7.01 - Senple. Recovered 4.75/5.01 = 95%. 
SANDY CLAY: moderate yellowish brown (1OYR 5/41; 
occasional quartzite cobbles; trace caliche; 
weathered; 3.5-4.0 0; moist to wet. 

danp. 

Ai 
7.0-12.01 - Sanple. Recovered 4.25/5.0' = 85%. 
7.0-8.75': same as above. 

I 

ARAPAHOE FORMATION 

8.75-11.0': SANDY CLAYSTONE: Light olive gray (5Y 
5/2) to light olive brown (5Y 5/61; weethered; 
trace caliche; iron staining & limonite nodules; 

- 15 f ~ ~ ~ ~ ~ s  
---- 11.0-16.0' - Senplc. Recovered 5.2/5.0* = 104%. 

CLAYSTONE: light olive gray (51 5/21; weathered; 
trace sand; caliche 8 light brown (5YR 5/61 
mottles; fractured; moist. 

TOTAL DEPTH: 16.0' 

- 20 ttt 

Sampler Col loctod  or 
Othor  t o r t 8  ?orformod / 

HNu background = 1.0. 
OVA background = 0.0. 

0.0-8.75': Composite 
Sanple: BH03870009, 
BH03870204- VOAs only. 

#s-3.90': L3A- 
r'abt=s&: 
e ~ 0 3 5 7 o a ~ T  

5.0': Field Screening 
Sample: HNu=1.0; OVA=o.o. 
- 

! K L & 7 5 I  &L,f> ! 

- 10.0': Field Screening 
Sanple: HNu=l .O; OVA=O.o. 
11.75- 13.25': Bedrock 
Sample: BH038712BR. 

- 15.01: Field Screening 
Sample: HNu-1.0; OVA=O.O. 

Q 
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WELL 
COMPLETION 
INFORMATION 

- Locat ion WKY FIATS PI ANT 881 HII I 
C o o r d in t 0 N34725 I 7568 E20819 749y 
Tota l  Dopth :  Wol l  9.33 

DE Well No. 

Elovation: Ground ~ u r f a c o  59301%' 
5933. E? Top of C a r l n g  I I 

I Boroholo 16.n 

Commontr  U 

Ground Surfac 

7 

Ffitor Matorial: - 

Filtor Pacl  

r r f a c o  C a r i n g  
Dpth (ft.1 

- 

'n 
1 W . H  Total  

.I 

Boroholo  
Total  Dopth 
(11.1 



D A T E  

WELL DEVELOPMENT SUMMARY 
WELL 2-F7 

TIME 

I/ I 
11: 23 

3; Yu 

METHOD I VOLUME 

+ 

APPEARANCE 

c. Isoc 
c I f5.r 

I 

I 

Rockwdtnternational 
.... . . 
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2-87 P-test 
6-15-87 

Recovery 
Time Time 
(min) (min) 

0 
25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
11 
12 
14 
15 
16 
18 
20 
21 
22 
25 
30 
35 
40 
50 
60 
80 
90 
94 
100 
120 
133 0 

133.25 .25 
133.5 .5 
134 1 

134.5 1.5 
135 2 

135.5 2.5 
136 3 
137 4 
138 5 
139 6 
14 1 8 
143 10 
145 12 
147 14 
148 15 
153 20 
155 22 
158 25 
163 30 
168 35 
233 100 

Depth to 
Water 
(feet) 
3.41 
3.46 
3.54 
3.71 
3.86 
4.00 
4.14 
4.26 
4.51 
4.73 
4.95 
5.35 
5.76 
5.96 
6.13 
6.41 
6.53 
6.64 
6.81 
6.97 
7.05 
7.12 
7.33 
7.64 
7.83 
8.02 
8.35 
8.59 
9.00 
8.10 
9.00 
9.53 
10.71 
11.61 
11.58 
11.51 
11.37 
11.22 
11.08 
10.92 
10.77 
10.49 
10.23 
9.98 
9.60 
9.27 
9.09 
8.92 
8.85 
8.50 
8.39 
8.21 
7.96 
7.71 
5.12 

Draw- 
down 

(feet) 
.oo 
.05 
.13 
.30 
.45 
.59 
.73 
.85 

1.10 
1.32 
1.54 
1.94 
2.35 
2.55 
2.72 
3.00 
3.12 
3.23 
3.40 
3.56 
3.64 
3.71 
3.92 
4.23 
4.42 
4.61 
4.94 
5.18 
5.59 
4.69 
5.59 
6.12 
7.30 
8.20 
8.17 
8.10 
7.96 
7.81 
7.67 
7.51 
7.36 
7.08 
6.82 
6.57 
6.19 
5.86 
5.68 
5.51 
5.44 
5.09 
4.98 
4.80 
4.55 
4.30 
1.71 
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Elevation 
I 

of Top of 
Inner 

WATER LEVEL DATA 
2-87 

Depth Water 
to Water Elevation 

t feet j Date Time (feet) (feet) Comments 

5,932.63 06/15/87 - 3.41 5,929.22 
06/24/87 - 3.04 5,929.59 

I 

ROCKWELL INTERNATIONAL I 881 HILLSIDE RI 
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L O G  
OF 

BOREHOLE 

Locat ion  * side 6 o r o h o l o / W o l l  No .  347% 
C o o r d  In8 t o r  N34723.3 E20847.6 Ground S u r l r c o  E l o v r t l o n  5930.58' 
T o t r l  Oopth 117.0' W r t o r  L o v o t  Encountorod  6 .5 '  , 1 6 2  J9.8' 

Orilllng Company a l p s  Rros. Dri l lor  A. Shade: P. Bushkovski 
static 5851.09' 

Dri l l ing  Pluld 1 .  

t e f  

Commonta 

L l tho log lc  D o r c r l p t l o n  

L I I - 
- 

- -  0.0-2.0I - Senple. Recovered 2.2/2.0* = 1lOX. 
CLAY: dark yellowish brown (10YR 4/2) to grayish 

coWles; grasses and roots; danp to moist. 
- brom (5YR 3/2); unconsolidated; trace quartzite 

5 - 

- 10 

- 15 

- 20 

2.0-6.0' - Sanple. Recovered 4.15/4.01 = 104%. 
CLAY: same as above; no vegetation; trace caliche; 
trace sand; danp to moist. 

6.0-11.0' - Sanple. Recovered 4.95/5.0' = 99%. 
6.15-9.45': CLAY: same as above; sandy 
(2.0-2.5 @I;  grayish orange (10YR 7/41. 
9.45-11.0': CLAY: moderate yellowish brown 
(10YR 5/4); trace dark yellowish orange (IOYR 6/61 
stairs; trace quartzite cobbles; (1/4' diameter); 
subrounded. 
(5YR 2/2). 

Fe nodule at 10.6'; dusky brown 

11.0-16.0' - Sample. Recovered 5.1/5.0' = 102%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41 
with darky yellowish brown iron (10YR 6/6) stains; 
some quartzite pebbles throughout; damp. 

16.1-21.1' - Sanple. Recovered 5.1/5.01 = 102% 
16.1-20.0': CLAY: grayish orange (10YR 7/4); trace 
sand and occasional quartzite cobbles; trace 
caliche; moist & wet. 

S8mplO8 C o t l o c t o d  or 
Othor t o r t e  Cortormod / 

HNu backgroud = 0.2. 
No OVA readings. 
No readings above 
background. 
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LOG 
OF 

BOREHOLE 

Lac a t Ion Boroho lo /Wol l  No .  3-8768 ( a n t  'd. ) 
Coord lnator  Ground Sur faco  E lovat ion  
t o t a l  Depth ' ~ a t o r  L O V O I  Encountorod  

Drllllng Company 

Dato Drl l lod 

Orllllng Y o t h o d  

Loggod  By 
a o o l o g l r t  

8t8t lC  

DrIIIor 

Ho lpor  

Drllllng Fluid 

Chocked B y  
=- 

Commontr  

25 

30 

ARAPAHOE FORMATION --- 

20.0-21.2': CLAYSTCHIE: light olive gray (5Y 5/2); 
trace caliche; weathered; reworked bedrock; mist 
to wet. 

---- 
21.1-26.1' - Sanple. Recovered 1.9/4.9' = 39%. 
24.2-26.1': !SANDY CLAY: dark yellowish brown 
(5Y 5/2) with light broun (5YR 5/6) stains; sand 
3.5-30 9; weathered; dry. 

26.1-31.1' - Sanple. Recovered 5.0/5.0' = 100% 
26.1-28.0': CLAYEY SAND; grayish brown (5YR 3/21 
with light brown (5YR 5/6) stains; weathered; 
slightly danp. 
28.0-28.1': SAND: Grayish orange (10YR 7 / 4 ) ;  trace 
iron stains; 3.5-3.0 0; weathered lens; slightly 

28.1-30.2': CLAYEY SAND: dark yellowish orange 
(1OYR 6/6) to light olive gray (51 5/2); to light 
olive gray (5Y 5/21; very fine-grained send; 
weathered; slightly danp. Clay lens at 29.1-29.3; 
olive gray (51 3/21 uith 30% dark yellowish orange 
(IOYR 6/61 stains; weathered. 
30.2-31.1': SAND: grayish orange (10YR 7/41; trace 
clay u/iron stains; 3.0-2.50; consolidated; 

denp. 

9 31.1-35.1' - Sample. Recovered 3.61/4.0' = 90%. 
CLAYSTONE: dark yellowish orange (10YR 6 /6 )  with - light brown (5YR 5/6) stains; limonite nodules - 
grayish brown (5YR 3/2); weathered; daw. . 
. 

- .,. 

8ampIoo Col loctod or 
Othor  t o r t #  Porformod / 
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LOG 
O F  

BOREHOLE 

L oc a tlon Boroho lo /Wol l  No. 3-87BR (cont'd.) 
Coordlnato8 G r o u n d  Sur faco Plovat lon 

Total Oopth W a t o r  Lo r01  Encountorod  

Orllling Company Dr111or 
0.10 Drlllod 

Orllllng Mothod 

s t 8 t l C  

LoQ9.d By == 

Commontr 

35.1-40.1 - Sample. Recovered 2.3f5.0' = 46%. 
35.1-36.1: CLAYSTWE: olive gray (5Y 3/21; some 
Light brow (5YR 5 / 6 )  stains; weathered; uet. 
36.1-36.9: CLAYSTONE: light olive gray (51 5/21; 
ueathered; dry. 
36.9-38.4: CLAYEY SAND: light olive gray (51 5/21; 
some iron stains; ueathered; de. 
41.1-46.11 - Sanple. Recovered 5.0/5.0' 100%. 
41.1-44.11: SANDY CLAY: olive gray (51 4/11 with 
30% iron stains light brow (5YR 5/61 in 
fractures; grading to claystone; weathered; very 
fine-grained sand; dry to slightly damp. 
44.1-46.1: CLAYSTWE/SILTSTW: &sky yellowish 
brom (10YR 2/21 to olive gray (5Y 3/21; iron 
stains (20-30%1; dry to slightly dmp. 

46.1-51.1 - Sample. Recovered 5.3j5.0' = 106%. 
46.1-47.0: CLAYSTWE/SILTSTONE: same as above. 
46.2-46.35': SILTY CLAY LENS: moderate yellowish 
brown (10YR 5/41; iron staining. 
47.0-51.11: CLAYSTONE: olive black (5Y 2/1) with 
trace iron stains. 

52.0-56.0': S8uplc. Recovered 0.0/4.01 = 0%. 

56.0-57.0' - Senple. Recovered 4.7Wt.O' = 475%. 
ROD = 4.75/4.?5 = 100%. CLAYSTONE: olive gray 
(5Y 3/2); inueathered; no stains; consolidated; 
hanogmowr; dry. 

Lithologle  Dorcrlptlor 



LOG 
OF 

BOREHOLE 
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L ~ e a t l o n  

Coordlnato$ 

Total Dopth 

Boroholo /Wol l  No. 3-87BR (cont'd.) 
Ground Surfaco Elovatlon 

Wator  L o r 0 1  Encountorod 

8t8tlC 

DrI l lor 

Holpor  

Drllllng Company 

Orllllng Yothod Orllllng Fluld 
Logood By 

0110 Drll lod 

- 

Commontr 

57.0-61.0' - Senple. Recovered 4.0/4.0 = 100%. 
RQD=4.0/4.0 = 100%. CLAYSTONE: s a ~ y  as above; 
moist. 

61.0-66.0' -- Sample. Recovered 2.2/5.0' = 44%. 
RW=2.2/2.2' = 100%. CLAYSTONE: same as above. 

66.0-69.0' - Sample. Recovered 3.0/3.01 * 100%. 
RQD=2.8/3.0 = 93%. 
66.0-68.8 - CLAYSTONE: same as above. 
68.8-69.'0: SILTSTONE: grayish brown (5YR3/2); 
dense; angular cobbles and gravels; msorted; uet 
to mist. 

69.0-73.01 - Safqh. Recovered 4.0/4.01 = 100%. 
RW=2.3/4.0 = 58%. 
69.0-70.Ol: SILTSTONE: same as above with fen 
calcareous pockets; dmp . 
70-73.0': CLAYSTONE: olive gray (5Y 3/21, saw 
organics; urneathered; consolidated; mist. 

73.0-n.0' - Senple. Recovered 4.0/4.01 = 100%. 
RQD=2.65/4.O = 66%. 
73.0-73.9': CLAYSTONE: same as above. 
73.9-74.8': SILTSTONE: grayish brown (5YR 3/21; 
dense; angular; well sorted; moist. 
74.8-77.0': CLAYSTWE: same as (73.0-73.9') 
c 1 aystonc. 

Sample8 Collectod or 
Othor To$to Per lo rnod  / Llthologlc 0o rc r lp t lo r  

77.0-81.0' - Sample. Recovered 4.7/4.01 = 118%. 
RaD=3.1/4.7 = 66%. CLAYSTONE: sane as above. 

Packer Test Interval #5: 
63 .90' - 72.55 

. 
Packer lest Interval #4: 
74.55' -84.20' 



LOG 
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BOREHOLE 
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LOC8tlOn boroholo /Wol l  No. 3 8 7 R R ' d - l  - 
COOrdln8tO8 Ground Surfaco EIoratlon 

Tot81 Oopth W8t . r  Lovo l  Encountorod 

Orllllng Company brlllor 
Holpor 0.10 0rlIlod 

Orllllng Mothod Drl l l lng Fluld 
Loggod By  

8t8tlC 

Commontr 

81.0-85.0' - Sqle. Recovered 2.8514.0' .i 71%. 
Ra0=2.85/2.85' = 1ooX. CLAYSTONE: sane w above. 

85.0-89.0' - Sanple. 
RW=4.3/4.3' = 100%. CLAYSTONE: same as above; 
lignite bed at 87.55-88.101; black; horizontal 
breaks; mist. 

Recwered 4.3/4.0' * 108%. 

89.0-93.0' - Serple. Recowred 0.04/4.0' = 0%. 

93.0-94.0' - Saple. 
RaD-3.9/4.85' = 80%. CLAYSTWE: olive gray 
(51 3/2); organics; urncathered; consolidated, 
wet. 

Recovered 4.85/1.01 = 485%. 

94.0-97.0' - Smple. Recovered 2.8L5.0' - 93%. 
Rao-2.8/2.8' = 1ooX. CLAYSTWE: same as above; 
mist. 

97.0-101.5' - Sanple. Recovered 2.1/4.5' = 47%. 
RQD=1.3/2.la = 62%. CLAYSTONE: sane as above. 

101.5-105.0' - SaRple. Recovered 4.7/3.5' .i 134%. 
RaD04.0/4.7' - 85%. 
101.5-103.1: CLAYSTONE: s m  as 
103.1-105.0: SANDSTONE: pale otive (1OY 6/21; very 
fine-grained; well sorted rovded; salt B pepper 
look; silty; mist to wet. 

Smmplo8 Colloctod or 
Othor To8tr  Corformod / 

Packer Test Interval #3: 
88.20 I - 97.85 I 

Packer Test Interval #2: 
97.a5'-107.50' 

L 
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Loc atlon Boroholo /Wol l  NO. 3-87BR (cont'd.) 
Coordlnrtoa Ground Surfaco Eloration 

Total Dopth Wato r  L o r 0 1  Encountorod 

Drilling Company 

Dato Drillod 

Drilling Yothod 

Statle 

Drl l lor 

Holpor  

Dr l l l lng f tu14 

Chockod  by 

Commorta 

105.0-109.3' - Sample. Recovered 2.5/4.0' = 43%. 
RaD=1.3/2.5' = 52%. 
105.0-106.3': SANDSTONE: same as above. 
106.3-107.5': CLAYSTONE/SANDSTONE: interbeddcd: 
olive gray (51 3/21; organic rich; dense; very 
fine-grained; sorted sand; uet. 

. 
109.0-113.0' - Sanple. Recovered 3.8/4.0 = 05%. 
RQD=3.25/3.8' = 86%. 
109.0-110.3: CLAYSTWE: olive gray (51 3/21; trac 
very fine-grained sand; few organics; moist to 
wet. 
110.3-110.8': SANDY CLAYSTONE: olive gray (5Y 
3/21; 30% silt; trace organics; consolidated; 
moist. 
110.8-112.8': CLAYSTONE: olive gray (5Y 3/2); no 
sand; consolidated; homogenous; moist. 

113.0-117.01 - Senpie. Recovered 4.0/4.0 = 100%. 
RQD=0.5/4.Oa = 13%. CLAYSTONE: same as above. 

Total Depth: 117.0' 

Packer Test Interval #I: 
101.26'-110.91'. 
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COMPLETION 
INFORMATION 

I 
I 

I 
I 
I 

I 
I 
I 
I 
1 
I 

I 
Locat ion  ROCKY FI ATS PIANT; 881 HILLSIDE Wol l  No. 3 -87 BR 
C o ordina t a lW77? I 3335 F30847 I 5839 
T o t a l  Dopth: W o l l  108IOO' TOP of Carnine 593Z144 
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WELL DEVELOPMENT SUMMARY 

METHOD 
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3-87BR 
0 6/ 18/  8 7 
Q = 11 l i t / 2 1  min 

Recovery  Depth t o  
Time Water 

(min) ( feet) 

static 95 .67  

5 
6 
8 

10  
1 3  
15 
2 0  
2 5  
30  
3 5  
4 0  
6 0  

1 2 0  
1 0 4 0  

109 8 2  
1 0 9 . 7 6  
1 0 9 . 7 1  
1 0 9 . 6 2  

1 0 9 . 5 3  
1 0 9 . 4 5  
1 0 9 . 3 8  
109 .33  
1 0 9 . 2 8  
109 .23  
1 0 9 . 0 6  
1 0 8 . 6 4  
1 0 4 . 0 5  

109 5 5  

D r a w -  
down 

( f e e t )  

1 4 . 1 5  
1 4 . 0 9  
1 4 . 0 4  
1 3 . 9 5  
1 3 . 8 8  
1 3 . 8 6  
1 3 . 7 8  
1 3 . 7 1  
1 3 . 6 6  
1 3 . 6 1  
1 3 . 5 6  
1 3 . 3 9  
12 .97  

8 . 3 8  
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FACkEW TEST ANULYSIS 
WELL NO. 3-87BR 

I 
I ROCt:::'r' FLATS FLAN'T: El81 HILLSIDE JOB NO. 2(:)29-17-(112 

DATE TESTED: 6/4/87 BY: J . Ec. HERGMAN 
TEST INT'ERWL (FEET BELOW G.S. ) : 62.90 - 72.55 

Mf4TERIAC TESTED: ARAPAHOE CLAYSTONE I DEFTH ICI WATER (FEET BELOW G.S.): 79.35 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
Q = INJECTION RATE = (:).00001448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 +. 9 .02  + 0.00 * 2.31 = 76.75 

R = BOREHOLE RADIUS = 0.31 FEET 

P2/3 TEST 
Q = INJECTION HATE = 0. 00115844 !FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.-73 + 5.20 + 12.50 * 2.31 = 101.80 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000064 FT/MIN 
K = 0.00000033 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION HATE = (:).00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 + 8.93 + 0.00 * 2.31 = 76.66 

R = BOREHOLE RADIUS = 0.31 FEET 

K -- HYDRAULIC CONDUCTIVITY = 0.0600006.3 FT/MIN 
K = 0.00000002 CM/SEC 



FKI:::ER TEST C4NALYS 1 s 
WELL NU. 3-87EH 

I 
I ROCKY FLATS PLANT: 8 8 2  H I L L S I D E  

I 
JQB NO. 2029- 1-7-02 

DATE T'ESTED: 6/4/87 BY: J.E. BEHGMAN 
TEST I N T E R W L  (FEET BELOW G.S. : 74.55 - 84.20 

MATERIAL TESTED: AHAFAHOE CLAYSTONE 
DEPTH TO WATER (FEET EELOW G. S. ) : 74.35 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
Q = INJECTION RATE = (:).00000145i (FEETZIMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTEX OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSLIRE (IN FEETI- 

R = BOREHOLE RADIUS =: 0.31 FEET 
= 79.37 + 8.21 + o.(:)o * 2.31 = 87.58 

P2/3 TEST 
(I! = INJECTION RATE = 0.00020997 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTEER OF INTERVAL + GAGE HEIGHT 

+ GAGE PHESSLJRE ( IN FEET) 
= 79.37 + 5.20 + 15.00 * 2.31 = 119.22 

R = BOREHOLE RADIUS := 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY * 0.00000010 FT/MIN 
K = 0.00000005 CM/SEC 

2ND P1/3 TEST 
(J! = INJECTION RATE I: 0.0(X)10860 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSIUHE ( IN FEET) 
= 79..37 + 8.56 + 0.00 * 2.31 = 8 7 . 9 3  

R = BOREHOLE RADIUS = 0.31 FEET 

E HYDRAULIC CONDUCTIVITY = 0.00000007 FT/MIN 
E = 0. 00(:)000(:)4 CM/ SEC 

\ 



PACKER TEST ANALY S IS 
WELL NO. 5-87EH 

RUCK"/ FLATS FLANT: 881 HILLSIDE JOE NO. 2029- 1 7-02 
DATE TESTED: 6/4/87 BY: J . B .  EERGMAN 

TEST I N T E R V A L  (FEET BELOW G.S. ) : €38.20 - 97.85 
I 
I MATERIAL TESTED: ARAPAHOE CLAYSTONE 

OEPTH TO WATER (FEET BELOW 13. S. j : 79.35 

I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 

1ST F1/3 TEST 
Q = INJECTION RATE = (5. Or:>001448 (FEETZ/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 8.57 + f:l.O(3 * 2.31 = 87.52 

R = BOREHOLE RADIUS = 0.31 FEET 

b: I= HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0. 00000OC)t:) CM/SEC 

P Z i . 3  TEST 
A = INJECTION HATE = 0.00199107 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 5.20 + 19.00 * 2.31 = 128.44 

Fi' = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000088 FT/MIN 
K - 0.00000045 CM/SEC 

ZND P1/3 TEST 
Q = INJECTION RATE = 6.00600145 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.21 + 0.00 * 2.31 = 87.56 

H = BOREHOLE RADIUS = 0.31 FEET 

t(: = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.0000000(:) CM/SEC 
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1ST P1/3 TEST 
fi = INJECTION RATE = O , O ( X ) 2 5 1 6 9  IFEETZIMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 9.02 + cj.00 * 2.31 = 88.3'7 

R = BOREHOLE RADIUS = (3.31 FEET 

P 2 / 3  TEST 
IJ! = INJECTION RATE = B.00203451 (FEETZIMIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FKESSURE !IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 79.35 + 3-20 + Z(j.5tj * 2.31 = 131.98 

K -5 HYDRAULIC CONDUCTIVITY = 0. (:K)OOC)O87 FT/MIN 
K = (3. 00000044 CM/SEC 

2 N D  P i 1 3  TEST 
Q = INJECTION RATE = 0.0001448C) (FEET3iMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.28 + o.00 * 2.31 = 87.63 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0. (j(j(j00009 FT/MIN 
K = 0.00000005 CM/SEC 



FAL~.:.EF: 'nisi- A N ~ L Y S  IS 
WELL NO. .3-87BFC' I FOCI.;'/ F L A T S  PLANT: E381 HILLSIDE ,JOB NO. '?!:124- 17-{]2 

DATE TESTED: 6/4/8'7 BY: J. E. FERGMAN 
TEST INTERVfiX (FEET' BELOW G. S .  ) : 101.26 - 110.5'1 

M A T E R I A L  TESTED: ARHFAHOE SANrjSTClNE 
L'EPTH TCJ WATER (FEET BELOW G. S. ! : 79.35 

I 
I 
I 
i 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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I 

1ST Pf/3 TEST 
fi = INJECTION RATE = t:).(:)O(z)(X)145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVdL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.40 + 0.00 * 2.31 = 87.75 

R = BOREHOLE RADIUS = (3.31 FEET 

P2/3 TEST TEST ABORTED 
(5! = INJECT I ON RATE = 0 .  ...................... ( FEET3/M I N) 
L = LENGTH OF  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 5.3:) + C).W * 2.31 = 84.55 

R = BOREHOLE RADIUS = (3.31 FEET 

E = HYDRAULIC CONDUCTIVITY = 0,t:)0006000 FT/MIN 
K = 0. 00000000 CM/SEC 

2ND P1/3 TEST 
[I! = INJECTION RATE = 0.0~3000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.64 + 0.00 * 2.31 = 87.99 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = O.OOOt30000 FT/MLN 
K = 0.00000000 CM/SEC 
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WATER LEVEL DATA 
3-878R 

Elevation 
of Top of 
Inner Depth Water 
casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5 , 932.44 06/18/87 13 12 95.67 51836.77 
0 6/ 2 4/87 - 81.35 5,851.09 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF’DATA 

Boring No.: - 

Completed 

Data in F i k  

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data X 

mi HILLSIDE REMEDIAL INVESTIGATION. REPORT DRAFT JULY 1, 1987 APPENDIX D 



LOG 
O F  

BOREHOLE 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

Location RDcky Flats Plant; 881 Hillside 

Total 000th a-nl Wator  L o v o l  Encountorod 5.0' ,20.4' 

Orllllng Company Bovles Bros. 0r111.r R. Sharp 
0.10 Drlllod A v  11, 1987 
Drllllng Yothod v r  

I)oroholo/ W 011 No. 4-87 
Coordinate. w 5 7 . 4  E21774.1 Ground Surfaeo EloratJon 5909. 79 

Stat ic  x . 1 7 '  

Lo9S.d BY K. D. Holliway z 

G.ol0gi.t 

C ommontr 

COLLWIull 

- 0-2.51 - Sanple. Recovered 2.33/2.5' = 93%. 
CLAY: moderate brom (5YR 2/21; grass; very fine 
grained (4.0-3.5 9) sand; occasional quartzite 
cobbles; moist to damp. 

2.5-5.01 - Swple. Recovered 2.1/2.51 = 84%. 
CLAY: &sky yellowish bran (1OYR 2/2); to dark 
yellowish bram (1OYR 4/2); grass; small (up to 
2") qrurtzite cobbles; finegrainad sand (3.5-3.0 
D); moist to dmp. 

5.0-10.0' - Swple. Recovered 4.28/5.01 = 86%. 
SAND AN0 GRAVEL: moderate yellowish brow (1OYR 
5/41 to dark yellowish bran (10YR 4/2); some 
sand; fine-grained (2.0-4.0 9); clayrich; some 
quartzite cobbles and pebbles; subrovded to 
srrbangular; caliche (8.28-8.36') very p l e  oraye 
(1OYR 8/2) to grayish orange (1OYR 7/41; mist to 
wt. 

10.0-13.01 - Senple. Recovered 2.46fi.O * 81%. 
10.0.11.0 SANDY CLAY: moderate yellowish brown 
(10YR 5/4); fine grained s a d  (2.0-4.0 0 ) ;  
occasional quartzite cobbles and pebbles; 
subroudcd to shangular; clayey; moist to wt. 
11.0-11.52: SAND AND GRAVEL: light brown (5YR 
5/6); sand (2.5-2.0 9); quartzite cobbles; 
subrovdcd; moist to wt. 

Samplom CoIIoctod or 
Other Toatm PorIormod / 
HNu background ~ 2 . 2 .  
No OVA readings. 
No readings above 
bac kgr ound . 
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LOG 
Of 

BOREHOLE 

Locatlor Boroholo/Woll  NO. 4-87 (cont'd.1 
Coordlnato8 Ground Sur foco Elovotlon 

Total  Oopth Wotor  L o v o l  Encountorod  

Orllllng Company 

Do10 01111ed 

Orllllng Yothod 

Loagod By 
Goologlot 

s tat ic  

Dr111.r 

Holpor  

Orl l l lng Fluid 

Chockod  BY 

'11.52-12.38 CUY: light olive gray (5Y 5/2) with 
patches of dark yellowish orange (10YR 6/6) iron 
staining; quartzite cobble at 12.38; moist. 

13.0-16.01 - Senple. Recovered 3.1/3.01 = 103%. 
13.0-14.1; GRAVEL: dark yellowish orange (10YR 
6/6); quartzite; angular; bron; cwdy; claw; 
wet. 
14.1-14.6: CLAY: dark yellowish orange (10YR 6/6) 
and light olive g r 9  (5Y 5/2); brtzite cobble at 
14.6; subrourdad; mist to dap. 
14.6-16.0; MNOY CLAY: moderate yellowish brown 
(10YR S/4); quartzite cobbles a d  pcbblar; sand 
(2.0-2.50); mist to dmp. 

16.0-18.01 - Saaple. Recowred 1.%/2.0 = 98%. 
SANDY CLAY: moderate yellowish bron (IOYR 5/41; 
quartzite cobbles u d  pehblas; stbanwlar; send 
(2.0-2.5 0); mist to slightly denp. 

18.0-20.5; - Sample. Recovered 2.1/2.5 = 81%. 
18.0-19.5; SANDY CLAY: dark yellowish orange (10YR 
6/6); sand (1.5-2.0 0); quartzite cobbles and 
pebbles; denp to mist. 

ARAPAHOE FORUATIO)( 

19.5-20.41: CUYSTOUE: light olive gray (SY 5/21; 
disturbed; weathered; slightly Qnp. 

tampfes Cofloctod or 
Othor Tost8 Por forned / 

. 
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Logged my 
Geologlrt  

C ommortr ( 1  

20.5-23.5' - Sanple. Recovered 2.5fi.01 = 83%. 
CLAYSTCUE: light olive gray (51 5/2); dark 
yellowish or- (10YR 6/6) iron stains; 
weathered; wet at 20.5 to 20.65; Qnp to slightly 
moist 21.2-22.01; ud dry from 22.01-23.0; 

TOTAL DEPTH: 23.0' 
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WELL 
COMPLETION 
INFORMATION 

L o c a t i o n  POCKY FLATS PI ANT; m1 HII I ,s I DE W o l l  No. 4-g 
C o o r d Ina t s !@+%7 I 4079 
T o t a l  Dopth:  Woll&7n 

Doroholo 71.91 

Em4 I 116 Elovation: around Surfaco 5mJS' 
TOP of c a s i n g  5911.81 

I 

I 

S u r f a t o  C 

Surfaco  Cas ing  
Dato  Installed I 'kY 17, lCR7 

Filtor Pack  

S 

7- 
Boroholo 
0 iam tor:  

Z15N 

I l-1w.ll 
Dopl 

s i n g  

21891 + Boroh 
Tota l  
(It.) 

01. 
Dopth 
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- 

D A T E  

WELL DEVELOPMENT SUMMARY 
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4-87 P - T e s t  
0 6/ 0 2/8 7 

Recovery 
T i m e  T ime  

(min) (min) 

0 
1.5 
2 

2.5 
3 
10 

10.5 
11 

11.5 
12 

12.5 
13 

13.5 
14 
15 
16 
20 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 
27 
28 
29 
30 
31 
32 
33 
35 
37 
39 
44 
49 
55 
60 
65 
70 
71 
76 
82 

3 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 
10 
11 
12 
13 

15 
16 
18 
20 
22 
27 
32 
38 
43 
48 
53 
54 
59 
65 

14 

Depth t o  
Water 

(feet) 

15.13 
17.63 
32.25 
34.63 
38.13 
39.25 
41.13 
42.13 
42.63 
43.25 
43.88 
44.00 
44.38 
44.63 
43.88 
43.13 
31.50 
14.00 
10.38 
6.50 
4.38 
3.75 
3.25 
3.00 
2.50 
1.50 
1.75 
1.50 
1.38 
1.13 
.88 
.63 
.63 
.13 
.oo 

-.75 
-2.13 
-2.00 
-2.50 
-2.88 
-3.88 
-3.50 
-3.63 
-4.63 
-4.38 

Draw- 
down 

(feet) 

.oo 
2.96 
3.26 
3.46 
3.75 
3.84 
4.00 
4.08 
4.13 
4.18 
4.23 
4.24 
4.27 
4.29 
4.23 
4.17 
3.20 
1.74 
1.44 
1.11 
.94 
.89 
.84 
.82 
.78 
.70 
.72 
.70 
.69 
.67 
.65 
.63 
.63 
.58 
.57 
.51 
.40 
.41 
.36 
.33 
.25 
.28 
.27 
.19 
.21 



I 
I 

-1 
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a L 

-4 

-5 

P-TEST OF 4-87 
06/02/87 

x) 60 

Time (minutes) 
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WATER LEVEL DATA 
4-87 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 

Time (feet) (feet) Comments _(feet) Date - 
5,911.81 06/24/87 - 7.64 5,904.17 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - R 

Completed as well? Yes 

Pats in Fik 

x 

x 

x 

Y 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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LOG 
OF 

BOREHOLE 

5-87BR Location Rmky Flats Plant; 881 Hillside Boroholo /Wol l  No. 

Coord~natom N35095.3 E21736.5 Ground surraco ~ t o r r t ~ o n  5927.76' 
to ta l  Dopth 61*o' Wator  L o v o l  Lncountorod None 

Static 5883.60' (b  
Drllllng Company -- DrIIIor D. Jarvie: P. Bushkovski 
0.10 Orlllod Mav 22 and 27, 1987 ~~l~~~ T. Merritt; K. Martin 

Drlll lng Fluld ': Watei 
Chock.# 6 y  

G.ol0gl.t 

C ommart. 

COLLWI UN 

0.0-2.0' - Senple. 
0.0-0.8':  TOPSOIL: moderate brown (5YR 4/41; clay; 
sandy; akndent organics; moist. 
0.8-2.0': CLAY: dark yellowish brow (10YR 4/21; 
trace sand; some quartzite pebbles; weathered; 
moist. 

Recovered 1.2/2.0' = 60%. 

2.0-4.0' - -le. Recovered 2.0/2.0' = 100%. 
2.0-3.9': CLAY: same as above. 
3.9-4.0': CLAY: moderate yellowish bron (10YR 
5/41; silty; mist. 

4.0-8.0' - Seaple. Recovered 4.0/4.0' = 100%. 
4.0-5.1': CUI: s a  o &OW. 

5.7-8.0: CLAY: moderate yellowish bron (10YR 
5/41 abmdant quartzite pebbles; si 1 ty; trace 
sand; moist. 

8.0-13.0' - San-ple. 
8.0-10.0': CLAY: same as above. 
10.0-12.2: SAND: light bron (5YR 5/6): 1.0-1.5 8;  
gravelly; moist. 

Recovered 3.0/5.0* = 60%. 

Samploa Calloetod or 
Othor Toatr  Corrormod / 
HNu background = 2 
OVA background = 1.4 

HNu rdg = 50 units on cor 
200 mits over cuttings 



LOG 
OF 

8OREHOLE 
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Location 

Coordinator 

Total Dopth 

Drilling Company 

0.10 0riiiod 

Drilling Mothod 

Loggod 8 y  
Goologlat 

~ o r o h o l o / W o l l  No. 5-87BR 
Ground S u r r a t o  E ior r t lon  

Wator  ~ o r o l  Encountorad 

static 

DrIIlor 

no lpor  

Ori l i ing Ftuid 

Checkod 6~ 

Commorta 
I 

13.0-18.01 - Sample. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above. 

18.0-23.01 - Sample. 
CLAYSTONE: same as above. 

Recovered 5.0/5.01 = loa. 

23.0-27.01 - Sanple. 
RPD= 0.0/0.8l = 0%. 
CLAYSTOWE: light olive (1OY 5/4) with SORT li&t 
olive brow (51 5/61 mottles; dense; SORT V C ~  

fine-grained sand at 23.5'; weathered; moist. 

Recovered 0.8/4.01 = 20%. 

27.0-29.0' - Semplc. 
RQD = 0.75/1.3' = Sa.=: light o l i m M  
bron (1OY 5/4) with E 
orange (10Y 6/6) mottles; som fractures; 
weathered; moist. 

Ruwered 1.3/2.01 = 65%. 

moderate reddish 

29.0-S.0' - Swpte. 
RQD = 0.0/0.2* 0%. CLAYSTONE: SBRT as above. 

Recovered 0.2/4.01 = 5%. 

33.0-34.31 - Sanple. 
RQD = 1.2/2.5' = 48%. 
bron (5Y 6 / 4 )  with akndent moderate reddish 
b r m  (1OR 4/61 mottles; weathered; h a ;  
akndant FeO concretions; dry. 

Recovered 2.5/1.3' = 1 m .  
CLAYSTOWE: moderate olive 

34.3-38.51 - Semple. Recwered 0/4.2' = 0%. 

Sanr,l.r C0II.ct.d or 
Othor Toata ? o r f o r r o d  / 

Packer Test 
26.40 1 -36.05 

nterval #3: 

Packer Test Interval #2: 
36.05' -45.70'. 



LOG 
O F  

BOREHOLE 
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I 

Loeatlon 

Coordlnatos 

t o t a l  Dopth 

Dr l l l l n~  Company 

L o g ~ o d  By 
G.ologlst 

Boroholo/Wo1l l o .  5-87BR 
Ground Surface L lorat ton  

Wator L o v o l  Entountorod 

Statlc  

DrIIIor 

Holeor 

Drll l lrg Fluld 

Chock04 By 

Comronta  U 

3.5-60.2' - Saple .  Recovered 1.7/1.7' * 100%. 
RQD = 1.7/1.7' = 1ooX. CLAYSTOWE: moderate olive 
brow (51 4 / 4 )  with ahmdant ligh olive b r a n  (51 

5/61 mottles; hanogenoos; deRp. 

40.2-41.5' Saaple. Recovered 0/1.3' = 0%. 

41.5-44.5' - S m l e .  
RPD = 3.0/3.01 = 100%. CLAYSTONE: dusky ycllw 
(51 6/4) ;  abmdant Fd) s t a i n  moderate bran 
(5YR 4 / 4 ) ;  same very fine-grained sand; sorted; 
tar* fracture from 42.3 to 43.3' (vertical); 

slightly dwp. 

Recovered 3.Ofi.O' = 100%. 

44.5-48.0' - sanple. Recovered 3.W3.5' = 109%. 
RQD 3.6/3.8' = 95%. 
44.5-45.7: CLAYSTONE: dusky ydlw (5Y 6/41 Wit! 
ahu-dante moderate brown (5YR 4 / 4 )  stains; 2-45 
fractures at 44.7' and 45.5'; Qlp. 
45.7-47.7l: SANDSTONE: modcrate yet Lowish brom 
(10YR 5/4); very fine-grained; well sorted; 
clayey; skndant moderate brown (5YR 4 / 4 )  stains; 

deAp. 

/Other Toata ?orformod 

Packer Test Internal #1: 
45.70' -55.35'. 

48.0-52.5' - Sanple. Recovered 4.5/4.5' = 100%. 
RQD = 3.7/4.5' = 8ML. 
48.0-51.3': SAIIDSTWE: S B T ~  as above. 
51.3-52.5': CLAYSTWE: ol ive gray (51 3/21; dense; 
homogenous; mueathered; w. 



LOG 
O F  

BOREHOLE 

I 
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Locatlon 

Coordlnator 
Total Dopth 

Drilling Company 

Dato DrIIIod 

Orllllng Yothod 

Loggod By 
OOOlOgl8t 

I)oroholo/ w 011 NO. 

Ground sur raco  Llovatloa 

W atmr Lmvol Lntountmrod 

5-87BR (cont'd. 1 

Stat I C  

O r l l l o r  

Holpor  

Drilllng Fluid 

C h o c k e d  BY 

C o n n o n t r  ( 1  

amplor Colloctod or 
Llthologle Doocrlptlon 

- 
60 I-I-I-I 

, 52.5-57.0' - Smrple. Recovered 4.W4.5' = 107%. 
RQO = 1.8/4.8' = 38%. CLAYSTONE: ol ive gray (5Y 
3/2); atnmdant light brown (5Y 5/6) stains; 
consolidated; hanogenaus, fractured; moist. 

I 

57.0-61.0' - Seaple. 
ROD - 4.V4 .1 '  = 100%. I CLAYSTONE: sme as above. 

Recovered 4.1/4.0* = 103%. 

'L 
Total Depth: 61.0' 

/Othor Tootr Pe r fo r rod  



WELL 
COMPLETION 
INFORMATION 

I 
I 
I 
I 
I 
I 
I 

Locat ion  ROCKY FLATS PLANT, 8% HILLSIDE 
Coordinatos %?% 95.2666 ~21736~4836 
Tota l  Dopth: W o I l A n %  

Formation of Complot ion  ARAPAWF FnRMATTnN 

Cas ing Y8tOrl.l SCU- 5: TYPF 716. 'IEJ, SmINESS 

Dato  I n s t a 1 i o d ~ v  74, lW7 
InS1all.d B y  

Wol l  No. 5-!37m 
Elovation: Ground Surfaco  3%/n/b 

r 

I 
T O P  of ~ e s i n g  5930.16' 

61,OO I o I 8 bo I 

C a s i n g  Diamotor 7" ID 
316 STAIh ~ u r t a c o  Cas ing  

S c r o o n  Matoria- I 

S w o v o d  B y  

Commonta 

, , /T.p of  c a s i n g  2 . ~ 1  

S u r f r c o  Cas ing  

Boroholo 
D lam. t or: 

lc" 

1 
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WELL DEVELOPMENT SUMMARY 

I I I I I I 
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5-87BR 
0 6/ 16/8 7 
Bailed 8.3 liters in 10 minutes 

Time 
(min) 

0 
10 

10.33 
11.12 
11.67 
12.25 
12.67 
13.17 
14.5 
15.5 
16.5 
17.5 
20 
22 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

Recovery 
Time 
(min) 

0 
.33 

1.12 
1.67 
2.25 
2.67 
3.17 
4.5 
5.5 
6.5 
7.5 
10 
12 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

Depth to 
Water 
(feet) 

46.87 

53.52 
53.17 
52.92 
52.61 
52 e 40 
52.29 
51.71 
51.35 
50.91 
50.44 

48.95 
48 48 
48.14 
47.94 
47.82 
47.70 
47.61 
47.53 
47.47 
47.43 
47.38 

49 e 52 

Draw- 
down 

(feet) 

6.65 
6.30 
6.05 
5.74 
5.53 
5.42 
4.84 
4.48 
4.04 
3.57 
2.65 
2.08 
1.61 
1.27 
1.07 
.95 
.83 
.74 
.66 
.60 
.56 
.51 
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-6 

-s 
10 
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5-87BR 
06/16/87 

--%--- 

I 

20 30 40 

--€I--- & 

50 60 
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I 
PACKER TEST ANALVS IS 
WELL NO. 5-8'?BR 1 ROCKY FLATS PI-RNT: €381 HILLSIUE: 

I 

JQB NO. 2029-17-(j2 
DATE 'TESTED: 5/28/87 BY: J, B. BERGMAN 

TEST IN'TEHVAL (FEET BELOW 13. S. : 26. 40 - 34. t:)5 

MATERIAL TESTED: ARAPAHOE CLAYS'fONE 
DEPTH TO WATER (FEET BELOW G. S .  1 : 44.56 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

1ST P1/3 TEST 
(5! = INJECTION RATE = 0.(:)0264993 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) - - 31.22 + 9.22 + (3.ot:) * 2.31 = 40.44  

R = BOREHOLE RADIUS = 0.31 FEET 

P2/3 TEST TEST ABORTED 
L! = INJECT I ON RATE = 0 .  O(:)OO(:)(:)OO FEET3/M I N) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 5 . 2 0  + 0.00 * 2.31 - - 36.42 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HY DRAUL IC CONDUCT I V I TY = 0. (:)(:K0>000 FT / M IN 
K = 0.0000000(:) CM/SEC 

2 N D  F l / 3  TEST 
Q = INJECTION HATE = 0.0000014"J (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS WOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 9.55  + 0.00 it 2.31 = 40.77 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.0(~)000000 FT/MIN 
K = 0.00000000 CM/SEC 



F'ACI.:.EF: ?EST ANALYS IS 
WELL NO. S-87ER 

I 
I mcw FLATS PLAN-r: 881 HILLSIDE JOB NO. 2(:!29- 1 ?-(:I2 

DATE TESTED: 5/28/87 BY:  J . E .  EEHGMAN 
TEST INTERVAL (FEET BELOW G.S. j : 3 6 ,  - 45.  

MATERIAL TESTED: AR'AF'AFIUE CLAYS'TONE I DEFTH TO WATEF: (FEET EELOW G. S. 1 : 44.56 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
G! = INJECTION KATE = 0.00202727 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WISTER TABLE 
HEAT) = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 4tj.87 + 7 - 8 4  + (:!.(j(] * 2.31 = 50.72 

H = BOREHOLE RADIUS = 0..31 FEET 

K = HY DRAUL IC CONDUCT I V I TY = (1). 00000226 F T / M  I N 
K = 0.0000(:)1.15 CM/SEC 

P2/3 TEST TEST ABORTED 
(J! = INJECT ION RATE = 0. 0(30(:)(:)00(:) (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 4(:).87 + 5.20 + 0,0(3 * 2.31 = 46.08 

R = BOREHOLE RADIUS = 0.31 FEET 

Iz; = HY DRAUL IC CONDUCT I V I TY = O.OO('JOO000 F T / M  IN 
I( = 0.00000600 CM/SEC 

2ND Pl/3 TEST 
Q = INJECTION RATE = 0.0(3034753 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 9.86 + 0.00 * 2.31 = 50.74 

W = BOREHOLE RADIUS = 0.31 FEET 



F'ACt::.EK TEST' ANHLYS I S 
WELL NO. 5-87EM 1 R0CK.Y FLATS PLANT: 881 HILLSIDE J(JB NU. 2(1!29- 17-(:12 

OHTE -JESTEI?: 5/28/87 BY: J.B. BERGMAN 
TEST INTERVAL (FEET' BELOW G , S .  1 : 45.70 - 55.35 

MATER I HL .TESTED: ARAPAHOE SANDSTONE I DEPTH TO wfi-rm (FEET' BELOW G.S.  : 44.55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
8 = INJECTION RATE = !3,00143646 (FEETZ/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEF'TH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 44.56 + 8.46 + (],(:t(j * 2.31 = 53.(:12 

R = BOREHOLE RADIUS = 0.31 FEET 

t.'; = HYDRAULIC CONDUCTIVITY = 0.00000153 FT/MIN 
K = 0.00~00078 CM/SEC 

r2 /3  TEST TEST ABORTED 
Q = INJECTION RATE = 0. 00C)OCK)OO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEFTH TO WkTER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 44.56 + 5.20 + 0.08 * 2.31 =' 49.76 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

ZND P1/3 TEST 
G! = INJECTION RATE = 0,00838373 (FEET3/MIN) 
L = LENGTH OF TEST INTERVGL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER 4 GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 44.56 + 10.41 + (:).oo * 2.31 = 54.97 

E = HYDRAULIC CONDUCTIVITY = 0.00000039 FTIMIN 
K = 0.00000020 CM/SEC 
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WATER LEVEL DATA 
5-87BR 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet1 (feet) Comments 

5,930.16 06/16/87 - 46.87 5,883.29 
0 6/2 4/87 - 45.56 5,884.60 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? Yes 

Pats F1k 

Y Log of Borehole 

Y Well Construction Summaries 

Y Well Development Summaries 

. .  

Hydraulic Conductivity Test Data 

X 

and Results 

Packer Test Data and Results 

Water Level Data 
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LOG 
OF 

BOREHOLE 

Location Wky Flats Plant; 881 Hillside Boroholo/Wol1 No. 6-87 
Coordlnator  n ~ 1 m - 1 3 1 _ 7  Ground Surfaco Elorat lon 5904053' 
Total Dopth 15.5' Wator Lor01 Encountorod 4 . 2 '  

Orllllng Company rnvl~s Bras, ~ r l l l o r  A. Shade 
0.10 0rlIlod May 14, 1987 Holpor D- Jarvie 

static 5900i,& 

- Orllllng Yothod S- 

Loggod By  K. D. Holliway 
G o  ologla t 

Drl l l lng Flu14 

Chockod B y  

Commonta 
(1 

CoLLuVIul 

- 0-2.0' - Sanple. 
CLAY: dusky yellowish brown (10iR 2/21; grasses 
and roots; occasional quartzite cobbles/pebbles; 
damp to mist. 

Recovered Z.0/2.0n = 100%. 

2.0-5.5' - Sample. Recovered 3.9/3.5' = 111%. 
2.0-4.2': CLAY: dusky yellowish bron (10YR 2/21 
to dark yellowish brown (10YR 4/21; roots; 
occasional quartzite cobble; d i s w ; H  
unconsolidated; danp to moist. 
4.2': COBBLE: quartzite in  clay matrix; 3' 
diameter; moist. 
4.2-5.50': CLAY: dark yellowish orange (10YR 6/61 
with light olive gray (5'1 5/21 stains; weathered; 
unconsolidated; danp to mist. 

5.5-10.5' - Sanple. Recovered 3.5/5.0' = 70%. 
5.50-5.90': CLAY: dark yellowish orange (10YR 6/61 
and yellowish gray (5Y 7/21; weathered; denp. 
5.90-6.10°: SAND: light brown (5YR 5/61; coarse- 
grained (1.0-0.5 0 and 2.0-2.5 @); quartzite 
cobbles; clay matrix; unconsolidated; danp to 
mist. 
6.1-6.50': CLAY: grayish orsnge (1OYR 7/41 with 
yellowish gray (51 7/21; quertzite cobble; 
weathered; denp to mist. 

Samplor Col loctod er 
0 1  hor To r t a ?orformod / 
HNu background = 0.8. 
No readings above 
bac kgrowd . 

Llthologlc Oeacrlption 
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LOG 
OF 

BOREHOLE 

L O c  8 tlo n 

COOf dln8tO. 

t o t a l  Dopth 

Drilllng Company 

08to 0r111od 

Drllllng Yothod  

Loggod By 
Ooologlrt  

C o m r o s t .  W 

/ 
Lithologic Dore r lp t lo r  

ARAPAHOE FORMATION 

6.50-9.0': CLAYSTWE: Light olive gray (51 5/21 
with dark yellowish orange (IOYR 6/6) s ta im;  
unconsolidated; weathered; daap to s l i * t l y  mist. 

t 

10.5-15.5' - Sanple. 
CLAYSTONE: olive gray (5Y 3/2) with dark yellowish 
orange (1OYR 6/6) stains; trace caliche; 
fractured; trace sand (3.5-4.0 P); weathered; denp 
to dry. 

Recovered 5.3/5.0' = 

TOTAL DEPTH: 15.50' 

Smnplor Colloctod or 
Othor Tort .  Corrormod / 
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WELL 
COMPLETION 
INFORMATION 

Locat ion  ROCKY FIATS PIANT; HILLSIDE 
Coordlnator  182950 
T o t a l  Dopth: W o l l ~ 6  I 

Borobol. f i l l '  

WoJl no. 6-87 
Elovation: Ground Sur faco  5q4.53 I 

t o p  ot C a r i n g  5906042' 

Formation of  CompIotlon COI I INIUV\ 

n 
t o p  of Cas ing  t 

urfaco  C a r i n g  
opth ( f t .  t 

I 
r n  Doptq: 38561 

I 
1 W o l l  T o t a l  

Boroh  
t o t a l  
(11.1 

01. 
Dopth 
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WELL DEVELOPMENT SUMMARY 
WELL 6; t 7  

Rochdlnternatforrai 
.... . . . .  

COMMENTS 

7-&7-b‘7’/ 
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WATER LEVEL DATA 
6-87 

Elevation 
of Top of 
Inner Depth Water 
Casing to Water Elevation 
(feet) Date Time (feet) (feet) Comments 

5.67 5,900.75 - 5,906.42 06/24/87 

ROCKWELL INTERNATIONAL 881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: - 

Completed as well? No 

Data F k  

x Log of Borehole 

. .  

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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L O G  
O F  

BOREHOLE 

LocatIon mky Flats Plant; 881 Hillside Doroholo/Woll  NO. 6-87A 
C0ordln.t.s * N34980 E22455 Ground Surlaco E I ~ r a t l O n  * 589O-O' 
T o t r l  Dopth 32.0' ~ r t o r  ~ 0 v . 1  Eneountorod None 

Drllllmg Company Bov les Bros. D I I I I O ~  A. Shade 
0.10 Drlllod May 13, 1987 ~ 0 1 p . r  Do J m i e  
Drllllng Yothod Hollow stem AUgw A 
Loggod DY K. D. Holliway 

Staa~c  N/A 

C h o c k o d  By 
i3.ologlst 

~~~~~~t~ Abandoned hole at 32.0' . Pluqqed w i t h  port1 
* Estimated values fran topgraphic map. 

0.0-5.0* - -le. Recovered 1.4/5.01 = 28%. 
CLAY: dusky yellowish brom; (10YR U2); 
occasional qmrtzitc cobbles/pebblc~; grasses & 

5.0-9.01 - Saple. Recovered S.0/4.0 = 100%. 
5.0-6.51: CLAY: same as above; coarse-grained 

ARAPAHOE FORHATIOW 

6.5-9.01: CUYSTWE: light olive gray (5Y 5/21; 
dark yellowish orange (10YR 6/61 stains; 
unconsolidated; weathered; derp. 

9.0-14.0' - Senple. Recovered 5.0/5.01 = 100%. 
CLAYSTWE: olive gray (5Y 3/21; drark yellowish 
orange (10YR 6/6) stains; weathered; trace sand 
(3.5-4.0 0 ) ;  trace caliche; derp to d e .  

14.0-17.6' - Sanple. Recovered 4.3/3.6' = 119%. 
CLAYEY SANDSTONE: grayish orange (10YR 7 / 4 )  
2.50-3.0 0 to 2.5 0-2.0 0; quartzose and 
feldspathic; srrbroulded; claystbe interbeds; 
demp. 

17.6-22.6' - Sanple. Recovered 1.0/5.01 = 20%. 
SANDSTWE: grayish orange (10YR 7/4): coarse- 
grained; dark yellowish orange (10YR 6/6) stains; 
poorly sorted; subrounded to srrbangular; dry. 

Sanplos  Col loctod or 
Othor Tosts ? o r f o r r o d  / 
HNu background = 2.8. 
No OVA readings. 
NO HNU readings above 
backgroud. 



I 
I 

LOG 
OF 

BOREHOLE 

Loeatlon C)oroholo/Woll No. 6-87A (cont'd.) 
Coordlnatoa Ground Surraco Eloratlor 

Total  Dopth Wator  Lor01  Entountorod 

Drllllng Company 
0.10 Drlllod 

Statlc 

Dr(IIor 

Holeor  

Drllllng Yothod Orllllng Fluid I I - 
Logged 8 y  Choekod By 

Qoologlat 

Comnonta  I#/ I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

Sampler Col loetod or 
Othor toata  torformod / 
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INDEX OF DATA 

Boring No.: 7-87BRA 

Completed as well? NO 

Data FIk 

x Log of Borehole 

. .  

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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LOG 
OF 

BOREHOLE 

I 
I 

Location Rocky Flats Plant;  881 Hillside Iloroho 

Coordlnatos * N15070 E71309 Ground 

t o t a l  000th 57-50'  Wator  

Dillling Company Boy les &os. 
D.1. Drillod June 4,  5, and 6,  1987 

. /W. l l  no. 7-87BRA 
~ u r t a c o  ~ t o r a t ~ o n  * 5926.0' 
.oval Encountorod None 

Static N/A 
A. Shade 
T. Merritt 

0.0-0.55' - Senple. Recowred 0.55/0.55' = 100%. 
CLAYEY SAND: grayish b r m  (5YR 3/2); akndent 
quartzite cbbbtes; subangular; brass and roots; 
(3.5-4.0 0 ) ;  dry. 

1.0-2.5' - Seaple. Recovered 1.50'/2.0* = 75%. 
CLAYEY SAND: moderate yellowish brow (10YR 5/4); 
subrovdcd to subangular quartzite cobbles; sand 
(3.5-4.0 0 ) ;  fracture with iron roclute at 1.15:; 
dry. 

2.5-5.5' - Sample. Recovered 3.0/3.0 = 1ooX. 
SANDY CLAY: moderate yellowish brown (10YR 5/4); 
quartzite cobbles; subrouded to sobangular 
(-1.0 0 to .2SN diameter); sand (3.5-4.0 0 ) ;  dry 
to slightly danp. 

5.5-10.51 - Sample. Recovered 5.0/5.01 = 100%. 
5.5-5.7': CLAYEY SAND: moderate brom (5YR 4/41; 
quartzite gravel; subangular to subrovded; sand 
(2.0-1.5 9); dry . 
5.7-6.3': CLAY: light olive gray (51 5/2); 
prominent dark yellowish orange (10YR 6/61 stains; 
mathered; dry. 

SampIoa Col lottod or / O t h o r  Toat. ?orformod 

HNu background = 0.2. 
OVA background = 3.2. 
No readings above 
backgrd. 

Orllllng Fluld 
L09Q.d By  K. D. Holliway; J. B. Berm 

G.ologlst 

Commonta 



LOG ' 
OF 

BOREHOLE 

I 
I 
I 

1 
I 

I 
I 
I 
I 
I 
I 
I 

Loc at Ion 

Coordlnateo 

Total Depth 

Drilllrg Company 

Date Drilled 

Drllllrg Yethod 

Logsed By 
Oeol0gi.t 

borehole/Weli  No. 7-87BRA (cont'd*) 
Ground Surface Elevat los  

Wate r  Leve l  Encountered 

8 t 8 t l C  

DrJIler 

Helper 

Drll l lng Fluld 

Chocked  D y  

Corn-erto I 

ARAPAHOE FORMAT ION 

6.3-10.5': CLAYSTCUE: light olive gray (51 5/21; 
iron staining dark yetlowish o r m p  (10YR 6/61; 
caliche strtngers; fracturk; trace sand 
(3.5-4.0 0). 

10.5-15.5' - -le. Recovered 4.4/5.0' = 88%. 
CLAYSTCUE: ol ive gray (5Y 4/11; dnrk yellwish 
orange (10YR 6/6) stains; weathered; trace sand; 
dry to dmp. 

15.5-20.5' - Sauple. Recovered 5.1/5.0' = 102%. 
CLAYSTONE: sme as above; fractures from 15.5-18.d 
and vertical fracture 16.1-17.2'; dry to slightly 
denp. 

20.5-25.5' - Swple. 
20.5-21.6': CLAYEY SAND: olive black (5Y 2/1); 
weathered; snmll fractures; caliche; dry. 
21.6-25.5': CLAYEY SAND: s~lllc as above; sand 
(3.5-4.0 0); dry. 

Recovered,5.0/5.0' = 100%. 

25.5-30.5' - Sauple. Recovered 5.0/5.0' = 1ooX. 
CLAYSTCUE: olive gray (5Y 4/1); &sky red (10R 
2/2) iron nodules; light brow (5YR5/6) mottles; 
trace sand (3.5-4.0 0); mathered; dry. 

30.5-35.5' - Sanple. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above. 

Sampler Col lected  er 
Other Teota ?erformod / Lltholosic D o o c r l ~ t l o n  

C a s e 2  of  3 



LOG 
OF 

BOREHOLE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Loeatlon 

Coordlnatoo 

Total Dopth Wator  Lor01 Eneountorod 

Drllllng Company 

Dato Drlllod 

Drllllng Mothod 

Logged By 
Goologlot 

Connonto  

- 4( 

- 45 

- 50 

- 55 

- 60. 

35.8-39.81 - Senple. Recovered 4.65/4.0' = 116%. 
35.8-38.61: CLAYSTONE: light olive gray (51 5/2); 
akndant light olive brown (51 5/61 mottles; 
consolidated; slightly danp. 
38.6-39.8C SANDSTONE: yellowish gray (SY 7/2); 
very fine-grained; silty; well sorted; ramded; 
abundant light brcun (5YR 5/61 stains; dry. 

40.0-45.01 - Sanplc. Recovered 1.0/5.0* = 20%. 
SANDSTWE: same as above. 

46.0-51.01 - Sample. Recovered 1.5/5.0' = 30%. 
SANDSTONE: pale yellowish brown (1OY 5/4); very 
fim-grained; silty; brittle; dry. 

51.0-55.01 - Sample. Recovered 0/4.01 = OX. 

55.0-57.51 - Sample. Recovered 0/2.5 = OX. 

SropIoo C ~ l l o c t o d  or 
Other Tooto Portormod / 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I N D E X  OF DATA 

Boring 

Completed as well? Yes 

Data in F1k 
. .  

X Lag of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

X Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results X 

x_ Water Level Data 

881 HILLSIDE REMEDUL INVESTIGATION REPORT DRAPT JULY 1, 1987 APPENDIX D 
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LOG 
OF 

BOREHOLE 

Location ROCQ Flats Plant :  881 Hillside Boroholo/Woll NO. 8-87BR 
c 0 0 r d in t s N34774.3 E21 180.7 Ground surraeo ~ i o v a t i o n  5919.7' 
Total Dopth 106.0' W a t o r  Lovoi  Encountorod 

static 

Drilling Company &os. DrIiIor J. R. am 
0.10 Drilled ,198V1oip.r K= Martin 
Drilling Moth 

Loseed 8 y  Chockod B Y  

5840.1~ 7 I lL/ Q 87 

Dril l ing Fluid 0.0-37.7': NO=; 37.7-106.0': 
water 

aOOlOgi8t 

comment. Surface cas- set to 37.7' on September 22, 19 

COLLWIul 

0.5-5.0* - Sample. Recovered 3.9/4.S1 = 87%. 
CLAY: dark yellowish kon (10YR 2/2) to moderate 
yellowish broun (10YR 5/4); micaceous clay with 
trace of granitic pebbles and cobbles; poorly 
sorted; vronsolidated; dawp to moist. 

5.0-7.7' - Sanple. Recovered 2,3/2.71 = 85%. 

5 

10 
#:$eZ-q ---- 
---- 

ARAPAHOE FORMATION 

8.7-10.2' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: dark yellowish orange (10YR 6/6)  and 
light olive gray (51 6/1); heavy iron staining; 
consolidated; mist. 

10.2-13.4' - Sample. Recovered 2.4fi.2' = 75%. 
CLAYSTONE: same as above; mist. 

13.4-15.2' - Senple. Recwered 1.8/1.8' = 100%. 
CLAYSTONE: light olive gray (SY 6/11; heavy iron 
staining; consolidated; mist. 

20 

HNu background = 0.2. 
No W A  readings. 
No readings above 
backgrd. 

?a@. 1 et 6 
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LOG 
OF 

BOREHOLE 

Locrtlon 

Co0rdln.t.s 

Tota l  Oopth 

Or llllng Comp8ny 

0810 DrIIIod 

Orllllng Yothod 

Loggod By 
Qoologlst 

Comnonts I /  W 

15.2-17.7' - Sanple. Recovered 2.W2.5' = 92%. 
CLAYSTONE: same as above; moist. 

17.7-18.9' - Sample. Recovered 1.2/1.2a = 100%. 
CLAYSTONE: senn as above; moist. 

18.9-20.3' - Sapla. Recovered 0.8/1.3* = 61%. 
SANDSTONE: light ol ive gray (5Y 6/11; clayey; same 
iron staining; well sorted; moderately wll 
ccrmted; dmp. 

20.3-22.7' - Swple. Recovered 2.4/2.4' = 100%. 
SANDSTONE: same as above; dasp. 

22.7-25.2' - Sanple. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; danp. 

25.2-27.7' - Sample. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; iron concretions in - tower section; w. 

- 27.7-30.2' - Sample. Recovered 2.5/2.5* = 100%. 
SANDSTONE: same as above; dap. 

- 30.2.31.2' - Sample. Recovered;l.O/l.O' = 100%. 
SANDSTONE: same as above; danp. 

31.2-32.7' - Sanple. Recovered l.0/lS8 = 67x. 
CLAYSTONE: medim gray (I 5); blocky texture; some 
iron stained stringers; consolidated; moist. 

-- 

Sanrplos Colloctod or 
Othor Torto ?or formod / 
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LOG 
OF 

BOREHOLE 

Locatlon Boroholo /Wol l  NO.  8-87BR (mnt'd.) 
c 0 O f d  In8t.r Ground S u r f r c e  Elovatlon 

Total Dopth Water  Lovol  Entountorod  

Drllllng Company Orlltor 

0.1. Drlllod Holpot 

Orllllng Yothod Drllllng Pluld 
Loggod Sy 

8t8tlC 

Checked B y  

C omnortr 

32.7-35.2' - Serple. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: diu gray (N 5); s i l ty ;  blacky 
texture; iron stained stringers; consolidated; 
moist. 

35.2-37.7' - S a p l a .  Recovered 2.W2.5' = 100%. 
CLAYSTONE: medim gray (N 5) to tight olive gray 
(51 6/1); blocky texture; iron s t a i d  stringers; 
trace organic fragments; consolidated; m i s t .  

43.0-46.0' - Sapla. Recowred 2.5fi.O' = 83%. 
RQD=l.7/2.5' = 68%. CLAYSTONE: pale brown (SYR 
5/21 with trace light brown (5YR 5/61 mottles; 
mtt les  frequency dccreses with depth; denp. 

46.0-50.0' - Serple. Recovered 3.7/4.01 = 93%. 
RQD=1.8/3.7' = 49%. CLAYSTONE: pale brown (5YR 
5/2); trace organic fragments; no stains; 
consolidated; homogenous, damp. 

Samplo8 Colloeted or 
Othor Tor t .  ?orfornod / 

50.0-55.01 - SaRple. Recovered 5.0/5.0 = 100%. 
RQD=3.4/5.01 = 68%. CLAYSTONE: light olive gray 
(SY 5/2) with akmdant light brom (5YR 5/6) 
mtt les;  45 fracture at 53.6'; akndent organic 
fragments, danp. 

0 

C . O . 3  o f 6  



LOG 
OF 

BOREHOLE 

I 
I 
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I 
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I 
I 
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Drilling Company 
0.10 DrIIIod 

Boroholo/ W 011  No. 

Ground S u r f a c o  Elovatlon 

Wato r  L o v o l  E n t o u n t o r o d  

8-87BR (C0nt'd- ) 

Statlc 

DrIIlor 

Holpor 

v Comnorto 

55.0-59.0' - Sample. Recovered 3.5/4.0' = 88%. 
RW=1.2/3.51 = 34%. CLAYSTONE: light olive gray 
(5Y 5/21 with akndant light brow (5YR 5/61 
mottels; weathered; light olive gray (5Y 5/21 
modules of siltstone at 55.0-55.8'; weathered; 

daw. 

59.0-63.0' - Sanple. Recovered 3.2/4.01 = 80%. 
RQD=25/3.2' = 78%. CLAYSTONE: dusky yellowish 
brown (10YR 2/21; abundant &;ate yellowish 
brown (10YR 5/41 mottles; consolidated; moist. 

63.0-67.0' - Semple. Recovered 3.5/4.0 = 87%. 
RPD= 1.75/3.5' = 50%. CLAYSTONE: olive gray (5Y 
3/2); caliche at 64.0' reacts strongly with HCL; 
homogenous; dense; mist. 

67.0-71.0' - Sample. Recovered 2.2/4.01 = 55%. 
RPD=1.0/2.2' = 45%. CLAYSTONE: olive gray (51 
3/21; sane organic fragments; consolidated; moist. 

71.0-73.0' - Sanple. Recovered 2.9/2.0' = 145%. 
RQo=2.9/2.9 = 100%. CLAYSTWE: same as atwve. 

73.0-77.01 - Sanple. Recovered 3.2/4.01 = 80%. 
RQD=l.8/3.2' = 56%. CLAYSTONE: same as above. 

Packer Test Interval #2: 
62.61-72.26'. 
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LOG 
OF 

BOREHOLE 

~ o r o h o l o / W o l l  No. Locatton 

C oordlna t s Ground t u r f a c o  E lovat lOn  

tota l  Depth W a t o r  L o v o l  €ncountorod  

Drilling Company Drll lor 

Dato DrIIIod Holpor  

t t o t l c  

Commonta f I  - 

mploo Colloctod or 
Lltholeglc Dorcr lpt lon or Tost.  ?orformod 

77.0-81.0' - Saffple. Recwered 4.0/4.0 = 100%. 
RQDt4.0/4.01 = 100%. Interbedded SANDSTONE/ 
CLAYSTONE: olive gray (5Y 3/2); few organic 
fragments; sand percent increases with depth; 
sandstone is wel l  sorted and rounded; very 
fine-grained; mist. 

81.0-85.0' - Sanple. Recwered 4.0/4.01 = 100%. 
RQD=3.6/4.01 = 90%. 
81.0-82.1': SANDSTONE: olive gray (5Y 3/2); 
clay-rich; well sorted; subrovded; very 
fine-grained; consolidated; mist. 
82.1-85.0': CLAYSTONE: olive black (5Y 2/1); 
organic-rich; consoiidatcd; homogenous; moist. 

85.0-88.0' - Sanple. Recovered 3.0/3.0 = 100%. 
ROD=0.5/3.0'=17%. LIGNITE: black (N 1/01; 
consotidated; mist to wet; dense; homogenous. 

88.0-93.0' - Sanplc. Recovered 5.0/5.0 = 100%. 
RPD=4.0/5.0'=80%. 
organic- rich; consolidated; akndent fractures; 
moist to wet. 

CLAYSTONE: olive grey (5Y 3/21 

93.0-98.0' - Sanple. Recovered 5.0/5.01 = 100%. 
RQD=4.1/5.0'=82%. 
93.0-97.2': CLAYSTOWE: olive gray (5Y 3/21; 
akndant light olive brown (5Y 5/6) siltstone 
nodules; some organic fragments; consolidated; 
moist. 
97.2-98.01: SANDSTONE: grayish olive (10Y 4/21; 
clayey; rovded; very fine-grained; well  sorted; 
consolidated; moist to wet. 

Packer lest Interval 
#1: 83.48-93.08'. 



LOG 
OF 

BOREHOLE 
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L oc at lor Boroholo/  Wolf  NO.  8-87BR (cont'd.) 
Coordlnatos Ground Surface Elovatfon 

to ta l  Oopth Wator  Lovo l  Encountorod 

Orillins Company OrIIIor 

Oat. 01111Od Ho leor  

Orllllns Yothod Orllllng Fluld 
Loeeod my 

S t a t l c  

Chockod 6 y  
Goologlst 

Commonto 0 

Sampler Cel loctod or 
Othor T o r t s  Corfornod / 
I 

98.0-102.01 - Sanple. Recovered 4.0/4.0 = 100%. 

98.0-98.7': CLAYSTONE: olive gray (5Y 3/2); 
organic-rich; dense; wet. 

RODSO. 7/4.0 '48%. 

' 

' moist. 

98.7-100.4': SANDSTONE: grayish olive (1OY 4/2); 
very fine-grained; well sorted; clayey; rouxlad; 

100.4-102.0a: SANDSTONE/CLAYSTOWE: grayish olive 
(UY 4/2); interbedded; monsolidated; moist. 

102.0-106.01 - Sanple. Recovered 4.0/4.0 = 100%. 
RQDJ .8/4 .O' =%%. CLAYSTONE/SANDSTONE: grayish 
olive (1OY 4/2); interbedded; very fine-grained 
silty sand; well sorted; moist. 

TOTAL DEPTH: 106.0' 

t 
f 

- 12 1 
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WELL 
COMPLETION 
INFORM AT10 N 

Ground Surfac 

S u r f r c o  So81 
M a tor ial: 

t 

Filtor Matorial: - 

Filtor Pack  

th 
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WELL DEVELOPMENT SUMMARY 
WELL s- ti7 Rq 

f3OdWd-i 
.... , . . .  
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8-87BR 
0 6/ 19/8 7 
Bail-Down/Recovery Test 
Q = 2.1 lit/4 min 

Recovery Depth to 
Time Time Water 
(min) (min) (feet) 

0 
4 

5.25 
6 

6.4 
7 
9 
12 
14 
19 
24 
$06 
202 
262 
322 

0 
1.25 

2 
2.4 

3 
5 
8 
10 
15 
20 
102 
198 
258 
318 

87.97 
91.30 
91.18 
91.16 
91.13 
91.11 
91.03 
90.93 
90.88 
90.81 
90.72 
90.36 
90.14 
90.06 
89.93 

Draw- 
down 

(feet) 

3.33 
3.21 
3.19 
3.16 
3.14 
3.06 
2.96 
2.91 
2.84 
2.75 
2.39 
2.17 
2.09 
1.96 
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0 

-1 

r ; -2 

-3 

8-87BR 
06/19/87 

-4 
Q 1 DO 

7 

200 

Time (minutes) 
300 400 



PACKE5' T'EST ANHLYSI S 
WELL NU. f3-8'7BR 

h'ilC't:::'Y FLATS PLANT': 881 HlLLSIDE JOB NO. 2(:)29- 17-!32 
DATE TES'1-ED: 5/2(:)/87 BY: J . B. BERGMAN 

'TEST INlERVCSL (FEET EELOW G . S . ) :  62.61 - 72.26 
I 
I DEPTH TU WATER (FEET EELOW G.S .  ) :  77.69 

MATERIAL TESTED: ARAFAHCIE CLAYSTONE 

I 
I 
I 
z 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
Q = INJECTION RATE = 1:). (:)O(:)O(:~O(~)C,) (FEETZ/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH QF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.45 + 9 . 4 7  + (3.(:)0 * 2 .32  2 76.90 

R = BOREHOLE RADIUS = 0.31 FEET 

P2/S TEST 
Q = INJECTION HATE = (:).00256%68 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVFIL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 5.10 + 13.00 * 2.31 = 102.56 

R = BOREHOLE RADIUS = 0.31 FEET 

E = HYDRAULIC CONDUCTIVITY = 0.0000012;8 FTIMIN 
K = 0.00000070 CM/SEC 

2ND F l / 3  TEST GAINED WATER IN TUBE; INVALID TEST 



FRCKER TEST ANALYS IS 
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1S'T F1/3 TEST 
B = INJECTION RATE = (3. (33(:)26(365 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 77.69 + v.!j2 + !:>.(:)(:) * 2.31 = 8 6 . 7 1  

P2/3 TEST 
Q = INJECTION HATE = (2. (~)OOC)2462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 5.10 + 17.00 * 2.31 = 122.06 

R = BOREHOLE RADIUS = 0.31 FEET 

E = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0.00000001 CM/SEC 

2 N D  P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 
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Elevation 
of Top of 
Inner 
Casing 
(feet) Date 

5,919.82 06/19/87 
0 6/2 4/87 

ROCKWELL INTERNATIONAL 

WATER LEVEL DATA 
8-87BR 

Depth Water 
to Water Elevation 

Time (feet) (feet) Comments 

650 87.97 5,831.85 - 79.69 5,840.13 

881 HILLSIDE RI 
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INDEX OF DATA 

Boring No.: BEJ 1 - 87 

%ompleted as well? No 

Pats F11c . .  

x Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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LOG 
OF 

BOREHOLE 

Locatlon -~lats p u :  881 U l s i d e  Boroholo/WoII No. BH1-87 
C oor dlna 10s m5065 .7  E70744- 9 Ground Surfaco Elovation * 5965.0' 
Total Dopth 12.0 '  W a t o r  L o v o l  Encountorod 0.2' 

Static N/A 
Drl l lor  sharp Drilling Company B W  les Bros. 

0.10 Dr111od June 4 ,  1987 
Drllllng Yothod Hollm stem Auger 

Commontr 

COLLWILM/ARTIFICIAL FILL 

0.0-2.0' - Sample. Recovered 1.2/2.01 = 60%. 
0.0-0.2':  GRAML: moderate yellowish brown 
(5YR 4/4>; asphalt; sandy; cobbles of quartzite; 
subrounded, uet at 0.2'. 

2.0-4.0' - Sanple. Recovered 2.0/2.0' = 100%. 
GRAVEL: smne as above; uet. 

4.0-7.41 - Senple. Recovered 2.89/3.4' = 85%. 
CLAYSTONE: olive gray (51 3/21; limonite stains; 

7.4-9.6' - Senple. Recovered 2.2/2.2' = 100%. 
CLAYSTONE: same as above. 

9.6-12.0' - Sample. Recovered 4.4/4.4' = 100%. 
CLAYSTONE: same as above. 

Sampler Col loctod or 
Othor T o r t s  ?orformod / 

HNu background = 3.0. 
OVA background = 3.0. 

0.2- 1.4' : Water table 
Sample: BH018701WT. 

2.0': OVA175 on core. 

4.5-5.71: Waste Sample/ 
Contact Sanplc: BH018704WS. 

- 5.0': Field Screening 
Sanple: OVA=ZO; HWe3.0. 

- 5.0': OVA=70 on core. 

4.0-7.0': OVA=lOO downhole 

10.0-11.5': Uaste Sampl'e/ 
Bedrock Sample: BH018710US 
10.01: OVA=70 on core. - 

-- 
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INDEX OF DATA 

Boring No.: BH 2-87 

Completed as well? NO 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

Locatton Rocky Flats Plant; 881 Hillside Boroholo /Wol l  No.  BH2-87 

Total Dopth 20.4'  Wator  Lovo l  Encountorod None 
Ground S u r f a c o  Elovrt lon * 5936*0' Coordinator N34768.9 E20678.8 

stat ic W A  
Drllllng Company Boyles Bros. 
Dato Drillod m y  27, 1987 

DrIIIor sharp 
n0ip.r A. J3cday 

Drllllng Yothod Hollow Stem Awer Dri l l ing f luld 

Chockod  B y  
Y 

Commonts 

'* E s t m t e d  value t m  topographx map. 
I I / 

Samelo r  Colloctod or 
Othor toa ta  ?ortormod / 

-u 

5 

10 

15 

COLLWIun 

0.0-3.40' - Sample. Recovered 3.4/3.4 = 100%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41 
and dark yellowish brown (10YR 4/2) with some dark 
yellowish orange iron staining; occasional cobbles 
of quartzite from - 1.0 p to 1" diameter; caliche 

3.40-8.0' - S q l e .  Recovered 4.0/4.6' = 87%. 
3.40-6.40: SANDY CLAY: moderate yellowish brown 
(10YR 5/4) with some dark yellowish orange (IOYR 
6/6) and light brown (5YR 5/6) iron staining; 
occasionel cobbles of quartzite; caliche 40%; 

6.40-7.40': SANDY CLAY: dark yellowish brown (1OYR 
4/2); occasional quartzite cobbles; damp to 
slightly moist. 

8.0-13.0 - Sanple. Recovered 1.2/5.0 = 24%. 
7.40-11.80': Lost core. 
11.80-13.0': SANDY CLAY: dark yellowish brown 
(10YR 5/4); occasional quartzite cobbles: caliche 
in fractures; danp. 

13.0-15.01 - Sample. Recovered 1.13/2.0 = 56%. 
13.0-13.87: Lost core. 
13.87-14.3: CLAY: dark yellowish brown (10YR 5/41 
weathered; trace very fine-grained sand and small 
quartzite pebbles, caliche in fractures (10%); 

HNu background = 0.8. 
No OVA readings. 

Compositc 0.0-11.80': 
Sanple: BH02870012. 

- 5.0': Field Screening 
Sample: HNu = 1.4. 

- 11.8': Field Screenins 
Sampte: HNu = 1.4. 
11.8-14-3': Compositt 
Sample: BH02871214. 

12.0-14.3': Contact Sample: 
BH028714CT. 

1 of  2 



L O G  
O F  

BOREHOLE 

1 
I 
I 

BH2 -87 (cont'd.) l o r o h o l o / W o i l  NO.  Locatlon 

Coord inator  Ground Sur faeo  Elevation 

t o t a l  Dopth W a t o r  Love1 E n t o u n t o r o d  

Drilllng Company Drl l lor 
Holpor  

Drllllng Yothod  Dri l l ing Flu14 

8t8tlC 

0110 DrlllOd 

Loggod B y  % 

Goologlst 

Commonts 

- d 

- 25 

- 30 

- 35 

- 4 0  - 

/ 
Llthologle Doscr lp t lon  

I 

ARAPAHOE FORMATION 

14.3-14.70': CLAYSTONE: dark yellowish orange . (10YR 6/61 iron staining (3074 and light olive 
gray (5Y 5/21; weathered, caliche (10-15%); damp. 

-w 

-' 

15.0-18.01 - Sample. Recovered 2.45/3.0 = 81%. 
CLAYSTONE: light olive gray (5Y 5/2) to olive gray 
(5Y 5/2) TO OLIVE GRAY (5Y 4/1); weathered; 
caliche (10%); iron staining (20%); denp to dry. 

16.0-20.4' - Sample. Recovered 2.8/2.4 = 116% 
CLAYSTONE: sane as above. 
. 
... 

TOTAL DEPTH: 20.4' 

i 

Samplor  Colloctod or 
Othor t o r t 8  Porformo4 / 

14.3-20.4'. Composite 
Sample: BH02871420. 

=I, Field Screening 
Sample: HNu - 1.3. 

17.9-18.6'. Bedrock Sanple: 
BH028718BR. 

20.0'. Field Screening 
Sample: HNu - 1.4. 
- 
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INDEX OF DATA 

Boring No.: BH 3-87 

Completed as well? No 

X Log of  Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

Location Rrxkv Flats Plant ;  881 Hillside 
Coordinator N34725.8 E20819.7 Ground S u r t o c o  Elovation 5930.56 
T o t a l  Dopth 16.0'  W a t o r  L o v o l  Encountorod  2 - 4 5 '  

Drllling Company R o v ~ .  Dr111or 8. Shade 
Dato Dril lod M Y  19, 1987 Holpor T. Pkrritt 

Boroholo /W 011 No. 2-87jBH3-87 

8 t a tlc 5929.59' ('./aq/g& 

Drllllng Yothod  

~ o g g o d  B Y  K. D. Holliway 
Goologirt 

- Drllllns Clu ld  

Chock04  B y  

Commontr  
W 

0-2.0' - Sanple. Recovered 0,6/2.01 = 30%. 
0 .0 -0 .5 ' :  CLAYEY SAND: dark yellouish brom (10YR 
4/21; occasional quartzite cobbles; grass 8 roots; 

0.5': COBBLES: quartzite; 2 1/2" dimeter. 
0.6-2.0': CLAY: dark yellowish brown (10YR 4/21; 
trace sand (2.5-3.0 6) ;  occasional quartzite 
cobbles; deAp to slightly moist. 

2.0-7.0' - Sanple. Recovered 4.75/5.0' = %%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 
occasional quartzite cobbles; trace caliche; 
weathered; 3.5-4.0 0; moist to wet. 

7.0-12.0' - Sanple. Recovered 4.25/5.0' = 85%. 
7.0-8.75': same as above. 

8.75-11.0': SANDY CLAYSTWE: light olive gray (5Y 
5/21 to light olive brom (5Y 5/6); weathered; 
trace caliche; iron staining 8 limonite nodules; 

11.0-16.0' - Sanple. Recovered 5.2/5.0' = 104%. 

trace sand; caliche 8 light brown (5YR 5/6) 

.. .- --  TOTAL DEPTH: 16.0' 

- 20 ttt 

Samplor  Colloetod or 
Othor T o r t r  ?or formod / 

HNu background = 1.0. 
OVA backgrod = 0.0. 

0.0-8.75': Composite 
Sanple: BH03870009, 
BH03870204- VOAs only. 

&i?S-3.90': U- 
r& I CJ&: 
8 ~0367oa UT 

- 10.0' : Field Screening 
Sanple: HNw1.0; OVA=O.O. 
1 1  .E- 13.25' : Bedrock 
Sanple: BH038712BR. 

- 15.0': Field Screening 
Sanple: HNu=1.0; OVA=O.O. 

1 O f  1 ?.a0 
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I N D E X  OF DATA 

Boring No.: BH 4-87 

Completed as well? NO 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test D-ta 

and Results - 

Packer Test Data and Results 

Water Level Data 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1,1987 APPENDIX D 



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LOG 
O F  

BOREHOLE 

BH4-87 Boroholo/ W 011 N o .  
Ground S u r l a c o  E lovat ion * 5967.0' 

Locat lon  _psckv Flats Plant:  881 Hillside 

Tota l  Dopth 20.3 '  Wator  L o v o l  Encountorod  

Drllling Company Boyles Bros. DrIIIor sharp 
Dato Drlllod June 5 .  1987 Holpor  A- BodaY 

LoS9.d BY M. D. Gard 

~ o o r d i n a t o *  N34993.7 E20920.7 
10.3 '  

Stat le  N/A 

- 
d 0 olog I* t 

Commonta 

/ I / 

a 

5 

SAND AND GRAVEL: light olive brow (5Y 5/61; 
quartz and quartzite cobbles; subangular; clay; 
moist. 

1.7-2.0' - Sanplc. Recovered 0/0.3' = 0%. 

I 

. 
COLLUVIW/ARTIFICIAL FILL . 

0.0-1.7' - Sanple. Recovered 1.53/1.7' = 90%. 

C-'' 
'> . . .  
. .  

2.0-3.18 - Sample. Recovered 1.1/1 .18  = 1ooX. 
SAND AND GRAVEL: same as above. 

- .  -yz.i.':v 1 3.1-6.0' - Sample. Recovered 1.45'/2.91 = 50%. 
SAND AND GRAVEL: same as above. 

.'.* i .. . 6.0-7.8' - Sample. Recovered 1.26/1.8' = 70%. 
;,::*:..:-: . .  , .:..'' SAND AND GRAVEL: same as above. 

. ...e:- ' .  

..; 
.:.I -... e.. * ... .... . .- .-.. 

.. 9 

. .. 

. .. .... . .. . . .a. . . .. 
r 

7.8-10.3' - Sample. Recovered 2.13/2.51 = 85%. 
SAND AND GRAVEL: same as above. 

10.3-12.8' - Senple. Recovered 2.3/2.5' = 90%. 
SAND AND GRAVEL: same as above; met. 

12.8-15.3' - Senple. Recovered 2.13/2.5' = 85%. 
SAND AND GRAVEL: same as above. 

15.3-17.8' - Sanplc. Recovered 2.0/2.5' = 80%. 
15.3-15.7': same as above. 

Samploa Co l loc to4  or 
Othor t o a t a  ?or fo rnod  / 

HNu background = 2.0. 
OVA background = 3.0. 

0.0-10.0': Corrposite 
Sample: BH04870610. 

- 5.0': Field Screening 
Sample: HNun2; OVA=3. 

- 10.0': Field Screening 
Senple: HNu=2; OVA=8. 

10.3-12.8': Water Table 
Sample: BH048710UT. 

- 15.0': Field Screening 
Sample. HNu=Z; OVA=3. 

~ ~ ~ 

15.3-15.7': Contact Sample 
BH048715CT. 



coo 
O F  

BOREHOLE 

I 
I 
I 
I 
I 
I 
1 
I 

I 
I 
I 

L o c  at Ion 

Coord inator  

t o t a l  Dopth 

Boroholo /WoI I  No. BH4-87 ( r m  If 1 
Ground Sur faco E lovat lon  

W a t o r  L o v o l  E n e o u n t o r o d  

s t a t i c  

Orilllng Company DrIIIor 
Holpor 

Orilllng Flula Drllllng Method  

Loggod By 

0.10 DtlllOd 

Goologl r t  
Chockod BY 

Commontr  

f f 

- 20 

- 25 

- 30 

- 35, 

40- - 

ARAPAHOE FORMATION 

15.7.17.8': CLAYSTONE: moderate olive brow (5Y 
4/61; moist. 

17.8.20.3' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTWE: same as above. 

TOTAL DEPTH: 20.3' 

- 20.0': Field Screening 
Sanple: HNw2; OVA-3. 

19.3-20.3' : Bedrock Sample: 
BH048719BR. 
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INDEX OF DATA 
=- 

Boring No.: BH 5-87 

Completed as well? No 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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1 
I 
I 
I 
I 
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I 
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I 
B 
I 
I 
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I 
s 
I 

LOG 
OF 

BOREHOLE 

~ o c ~ t l ~ n  RDcky Flats P l a n t ;  881 Hillside Boroho lo /Wol l  No. - 87 
Coord lnator  - 9 Q 0 . 7  Ground  S u r f r c o  E l o v r t l o n  * 5954-2' 
Tota l  Depth 11-8' ~ a t o r  L O V O I  Encountorod  None 

Drllllng Company Bovles Ems. Drl l lor  Jarvie 

Drlll lng Yothod  Hollow ~~~ Ori l l lng  Fluld 

Loggod  By p~. D. d C h o t k o d  B y  

s t a t i c  ?J/A 

Dato  Drl l lod -7 ~ 0 l p 0 r  P. B~shkOVSki 

- 
Goologl r t  

Commontr  
Type I cement. 
* Estimated value frm topographic map. 

/ 

COLLUVIlM/ARTIFICIAL FILL 

0.0-2.01 - SaRple. Recovered 2.0/2.0' = 100%. 
CLAY: yellowish brow (5YR 4/41; sandy; some 
gravels and cobbles up to 3Il diameter; some roots, 
moist. 

2.0-4.01 - Senple. Recovered 2.0/2.01 
2.0-28.5': CLAY: same as above. 
2.85-4.01: CLAY: olive broun (5Y 5/6); 
occasional pebbles; mist. 

4.0-5.0' - Senple. Recovered l.o/l.O1 
4.0-4.5': CLAY: stme as above. 

= 100%. 

some sand; 

= 100%. 

ARAPAHOE FORMATION 

4.5-5.0': CLAYSTONE: dark yellowish orange (10YR 
6/61; moist. 

5.0-8.01 - Senple. 
CLAYSTONE: medim light gray (N6); ahndant 
limonite stains; fractured; moist. 

Recovered 3.0/3.01 = 'IOm. 

8.0-13.0' - Sanple. Recoverd3.8/5.O1 = 76%. n- CLAYSTOWE: same as above. 

TOTAL DEPTH: 

1 3 . 0 9  

I - 201 I I 

Sampfor  Colloetod or 
Othor  TO8tr ?o r fo rnod  / 

HNu background = 2.0. 
OVA backgrolnd = 3.0. 

0.0-4.51: Composite Sample: 
- BH05870005. 

2 .0 -4 .5 l :  Contact Sample: 
BH058705CT. 

5.0': Field Screening 
Sample: HNwZ; OVA=3. 
- 

7.5-9.31: Bedrock Sample 
BH0587086R. 

- 10.0': Field Screening 
Sample. HNu=2; OVA=3. 
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INDEX OF DATA 

Boring No.: BH 6-87 

Completed as well? No 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

l o r o h o l o / W o l i  No. BH6-87 
Ground  Surfat .  Elovat lon 

Locat ion  Bpckv Flats P b t  : 881 Hillside 

Tota l  Dopth 30.0' W a t o r  L o v o l  Encountorod  None 

C o o r d l n a t ~ ~  N34819.3 E20980.8 5935.9' 

COLLUVIW/ARTIFICIAL FILL 

- 0.0-2.0' - Sample. Recovered 1.7/2.0 = 85%. 

- rich; sandy; akndent organics; mist. 0.0-0.8: TOPSOIL: moderate broun (5YR 4/4); clay- 

0.8-2.0': CLAY: moderate yellowish brom (10YR 
5/4); gravels; cobbles up to 3"; mist. 

2.0-4.0' - Saple. Recovered 0.7/2.01 = 35%. 
CLAY: same as above. 

- -  4.0-8.0' - Sample. Recovered 3.8/4.0' = 95%. 
4.0-4.5': CLAY: same as above. . 4.5-7.75': CLAY: dusky yellouish brom (10YR 2/21; 
silty; peat at top; mist. 
7.75-8.0': CLAY: moderate yellowish brown (10YR 
4/2); silty; sandy; cobbles up to 2"; grades to - light brow (5YR 5/61; mist. 

8.0-13.01 - Sample. Recovered 4.5/5.0' = 90%. 
CLAY: same as above. 

13.0-18.01 - Sample. Recovered 4.5/5.0* = 90%. 
13.0-14.31: CLAY: same as above. 
14.3-18.0': CLAY: moderate yellowish brown (10YR 
4/21; abundant gravel; cobbles up to 4"; 

quartzite; subangular; mist. 

- 18.0-23.0' - Sample. Recovered 1.0/5.01 = 20%. 

CLAY: same as above. 

23.0-28.0': Sample. Recovered 5.0/5.0 = 100%. 
23.0-25.5': CLAY: same as above. 2' 

Samplos  Cof loctod or 
Othor  t o s t r  Por lo rmod / 

HNu background = 2.0. 
OVA background = 3.0. 

O.O-lO.O1: Conposite 
Sample: BH06870010. 

- 5.0': Field Screening 
Sample: HNu=2; OVA=3. 

- 10.0': Field Screening 
Sample: HNu=2; OVA=3. 
10.0-20.0': Composite 
Sample: BH06871020. 

- 15.01: Field Screening 
Sample: "-2; OVA=3. 

- 20.0': Field Screening 
Sanple: HNu=2; OVA=3. 

24.1-25.5': Contact Sample: 
BH068726CT. 



1 
I 
1 
I 
I 
I 
I 
II 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 

Locatlon 

Coordlnatoo 

Total  Oopth 

Drllllng Company 

Dato Orillod 

Drllllng Yothod 

Loggod my 
0 o lo #lo t 

LOG 
O F  

BOREHOLE 

C 

' B o r o h o l o / W o l l  No .  BH6-87 (cont'd-) 
Ground Surtrco E lovr t lon  

W r t o r  L o v o l  Eneountorod 

stat ic 

Drillor 

n0ip.r 

Drilling Fluid 

Checkod B Y  
-- 

Samploo Col loetod or. 
Othor Tosts Corfornod / 

o m m o n t s  I 

Lithologic D6scrlptlon 

ARAPAHOE FORMAT ION 

25.5-28.0': CLAYSTOWE: olive gray (51 5/21; 
abundant limite stains; fractured; moist. 

28.O-30.Ot - Sanple. Recovered 5.0/5.01 = 100%. 
CLAYSTWE: sane as above. 

- 25.0': Field Screening 
Senple: HNw2; OVA=3. 

27.O.30.Ot: Bedrock Sample: 
BH068730BR. 

30.0': Field Screening 
Sarrple: HWu=Z; OVA13. 
- 
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INDEX OF DATA 

Boring No.: BH 7-87 

Completed as well? NO 

Data In F1k 
. .  

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
s 
I 
I 
I 
I 
I 
1 
I 

LOG 
OF 

BOREHOLE 

Location Rmkv Flats P lan t ;  881 H i l l s i d e  B o r o h o l o / W o l l  No. BH7-87 
C00rdlnat.e N35304.9 E21214.4 Ground S u r f a c o  Elovat ion * 5g97o8' 
Total Dopth 1 3 . 0 '   ato or L O V O I  E n t o u n t o r o d  None 

1 t t l e  

Drllllng Company pwles Rros. 0rl l l . r  A. Shade 
0.1. Dflllod &v 76. 1987 ~ 0 1 p . r  T. Fkrritt 

L0QQ.d BY K. D. H o l l i w a y  

N/A 

Orll l ing F lu ld  - 
' C h o c k o d  B y  

Goologist 

Commontm 

ed v w  frcm toma-raDhic m ~ .  
/ 

COLLUVIlM/ARTIFICIAL FILL 

.O.O-1.3 - Sanple. Recovered l.2/1.3 = 92%. 
CLAYEY SAND: dusky brown (5YR 2/21; quartzite 
gravel, quartzite cobble at a 0.8'; grass & roots; 

2.0-5.0' - Sanple. Recovered 1.7W3.0 = 59%. 
2.0-3.1': Lost core; 
3.10-4.80': CLAY: moderate brown (5YR 4/41; sandy 
to gravelly (quartzite) gravel; subangular; sand 
2.5-2.0 8; danp to slightly moist. 

- .  
with dark yellowish orange (10YR 6/61 iron 
staining in fractures; danp. 
6.5-7.5' CLAYSTONE: light olive gray (5Y 7/2) 
weathered; slightly damp. 
7.5-8.01 CLAYSTONE: moderate olive brown (5Y 4/41 
with dark yellowish orange (10YR 6/61 iron 
staining; weathered; dry to slightly damp. 

t t R  
8.0-13.0' - Sample. Recovery 5.0/5.0' = 100%. 
CLAYSTOWE: olive gray (5Y 4/1) to olive black 
(5Y 2/11 with iron staining weathered; slight 

I I I\-. 
I I 

TOTAL DEPTH: 13.0' 

Samples Collected 01 
Othor  toatm ?o r fo rnod  / 

HNu background = 1.0-1.2. 
No OVA readings. 

0.0-10.0': Composite 
Sample: BH0780010. 

4 .3 -4 .8 ' :  Contact Sample: 
BH078705CT. 
- 5.0':  Field Screening 
Sample: HNu=l.2. 

5.0-10.0': Composite 
Sample: BH078705 10. 
7.8-9.68': Bedrock Sample: 
BH078708BR. 

9.68-10.35': Waste Sample: 
BH078 7 10 W S 
- 10.0': Field Screening 
Sample: HNu=1.3. 
10.35-13.0': Conposite 
Sample: BH07871013. 
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I N D E X  OF DATA 

Boring No.: BH 8 - 87 

Completed as well? NO 

Data In Flk 
. .  

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
O F  

BOREHOLE 

Loeat ion Rocky Flats Plant ;  881 Hillside Boroholo /Wol l  no. BH8-87 
C o o r d  in. t o r  N35299.6 E21937.4 Ground Sur f rco  L I o r a t l o n  * 5951.5' 
t o t a l  Dopth 15.0' W a t o r  L o v o l  Encountor04  None 

stat ic  N/A 
Drllllng Company B o v h S  Bros. 0r111or R. Sharp 
O r t o  Drlllod Jun e 3. 1987 n o i p ~ r  A. W a v  

LoS9.d BY K. D. Holliway 
Dri l l lng  f luld - 

Ooologlat 

Commontr  

* Estimated value frm torxwra&ic map. 
I I / 

I 

COLLUVIUF(/ARTIFICIAL FILL . 
- 0-2.01 - Sanple. Recovered 1.2/2.0@ - 60%. 
SAND AND GRAVEL: moderate brown (5YR 4/41; /-- 
clay-rich; guartzite gravel; grass and roots; sand 
3.0-2.5 8; angular; dry. 

5.0-4.0' - Sanple. Recovered 1.2/2.0' = 60%. 

- 5  

- 10 

SAND AND GRAVEL: moderate brown (5YR 4/41, (5YR 
3/4); quartzite gravel; 3.0-2.5 9; subangular. 

4.0-7.0' - Sanple. Recovered 2.8/3.0' = 93%. 
4.0-4.7: SAND A GRAVEL: same as above. 

5/4); light brown (5YR 5/61 stains in fractures; 
occasional quartzite cobbles (4.0 P to 4' 

4.7-6.8: SANDY & : moderate yellowish brown (10YR 
and; fine-grained (3.5-4.0 8 ) ;  

7.0-9.51: Sanple. Recovered 3.0/2.5' = 120%. 
---- 7.0-7.2': S ~ Q E  as above. ---- -_-- --- . 

ARAPAHOE FORMATION 

7.2-9.5': CLAYSTONE: light olive gray (5Y 5/2); 
trace sand 3.5-4.0 @; trace caliche; dark 
yellowish orange (10YR 6/6) stains; small 
fractures; weathered; danp to dry. - 15 

t a m p l o r  Colloctod or 
Othor  Tort ,  P o r t o r r o d  / 

HNu background = 0.2. 
OVA background = 0.2. 

0.0-6.1': Conposite Sample: 
BH08870007. 

- 5.0': Field Screening 
Sanple: HNt~0.2; OVA=0.2. 

6.1-7.0': Contact Sample: 
BH088707CT. 

10.0': Field Screening 
Sample: HNu=0.2; OVA=O.I. 
- 

10.2-12.1': Bedrock Sample: 
BHO8871OBR. 
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LOG 
OF 

BOREHOLE 

B ~ r ~ h ~ l . / W . l l  N O .  BH8-87 (cont'd.) 
Ground  Sur faco  E lovat lon  

W a t o r  L o v o l  E n t o u n t o r o d  

Location 
C oordlnator  

Tota l  Dopth  

Drllllng Company 

0.10 Drlllod 

Drlll lng Method 

Loggod By 
a 0 0 log I. t 

Commontm v 

t 

i 
t 

- SeAgle. 
same as above. 

Recovered 3.2/3.01 = 107%. 

TOTAL DEPTH: 15.0' 

Samplor Co l loctod  or 
Othor  t o a t a  ?or formod / 

15.0': Field Screening 
Sanple: HNwO.2; OVAr0.2. 
- 
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INDEX OF DATA 

Boring No.: BH 9-87 

Completed as 

X 

well? No 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and-Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
O F  

BOREHOLE 

LocatIon RDcky Flats Plant ;  881 Hillside Boroholo/Woll  No. BH9-87 
Coordlnatos  -2.4 E a 5 8 7 . 7  Ground S u r l a c o  E lovat ion * 5966*0' 
Tota l  00pth 15.0'  Wator  L o v o l  E n c o u n t o r o d  6-03' 

Statre -&/A 
Drllllng Company &&ps R m s -  Drll ior R. S ham 
Oat0  DrIIIod May 29,1987 Holpor A* 

Lo99.d BY K. D. Holliway 
Orllllng Wothod &l7m S t m r  Dril l ing Flu14 -. 

C h e c k e d  B y  
Geologist 

Commontr 

0-0.85: SANDY CLAY: moderate yellowish brom 
(10YR 5/41; some quartzite cobbles; some grass and 

0.85-1.21: SANDY GRAVEL: light brom (5YR 5/61; 
clayey matrix; unconsolidated; trace caliche; 

- 
quartzite pebbles and cobbles; danp. 

2.0-4.01 - Sample. Recovered 1.8/2.0 = 90%. 
SANDY CLAY: dark yellowish brow (10YR 4/2) with 
grayish orange iron staining (1OYR 7/4); quartzite 

*-*7+-!& &+4*$yjY 

_ _ _ _  

_ _ _ _  _ _ _ _  cobbles; trace caliche; damp to dry. 

- _ _ _  - _ _ _  - _ _ _  
_ _ _ _  _ _ _ _  

r i  _ _ _ _  - -_ -  

Sanple. Recovered 3.2/4.0 = 80%. 
CLAY: dark yellowish brown (IOYR 4/21 - 

with pale yellowish brom (10YR 6/21 and dark 
yellowish orange (10YR 6/61 iron staining; some 

quartzite cobbles; damp. 
4.40-5.30': CLAY: light olive gray (5Y 5/2) with 
dark yellowish orange (10YR 6/6) iron staining; 
35% caliche; denp. 
5.30-6.03': CLAY: light olive gray (5Y 5/2) with 
70% dark yellowish orange (10YR 6/61 iron . staining; quartzite cobbles - 1.0 to 1" diameter; 
denp. 

. 
15 - 

- .I- - -  6.03-7.0': SANDY CLAY: dusky yellowish brow 

; trace quartzite cobbles; moist to wet. -- -- --w CLAY: dark yellowish brom (IOYR 4/21; 

trace quartzite cobbles - 1.0 to 1/2" diameter; 
L .I- -- trace caliche; danp. 
-. - -I 

- 20 I I I 

Samples  C o l l o c t o d  or  
Othor T o s t s  Portormod / 

HNu background = 0.4-0.6. 
OVA background = 0.0. 

0.0-10.01: Composite 
Sanple: BH09870010. 

- 5.0':  Field Screening 
Senple: HNu=l.l; OVA=O.O 

6.03-6.60': Water Table 
Senple: BH098706UT. 



Location 

Coordlnatoa 

t o t a l  Dopth 

LOG 
O F  

BOREHOLE 

Drilllng Company 

0.t. Drlllod 

Drllllng Mothod 

Loggod By 
~OOlOQj8t  

Boroholo/Wott No.  BH9-87 (cont'd') 
Ground Surface Elovation 

Wator  L o v o l  Entountorod  

static 

Drlllor 

H0lp.r 

Drl l l ing t luld - 

C h o e k o d  B y  

Cornmonta / /  - 

/ 
Llthologlc Doacrlptlon 

I 

I 
8.0-11.0' - Sample. Recovered 3.0/3.0 = 100%. 
8.45-11.0': CLAY: light olive gray (5Y 5/2) with 
dark yellowish orange (10YR 6/61 iron staining; 
trace quartzite cobbles - 1.0 to 1/2" diameter; 
trace caliche; damp. 

11.0-15.0' - Sample. Recovered 4.0/4.0 = 100%. 
11.0-11.3: CLAY: Light olive gray (5Y 5/21 with 
quartzite cobbles, trace caliche; danp. 

ARAPAHOE FORMATION 

11.3-15.0l: CLAYSTONE: light olive brown (5YR 5/61 
weathered, caliche and iron staining in small 
fractures; damp to dry. I TOTAL DEPTH: ?&, 

8ampi.r Col loctod or, 
tom18 ?orformod 

- 10.0': Field Screening 
Sample: HNrrl.0; OVA=O.1. 

10.08-11.3': Contact 
Sanple: BH098711CT 

14.3-14.75': Bedrock 
Sanple: BH098714BR. 

- 15.0': Field Screening 
Sanple: HNu4.0; 0VAtO.l. 
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Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

Locat ion FI-: 881 H illside Boroho 

Coordlnatoa N25W.9 E21375.4 Ground 

t o t a l  Dopth / -  s . 4 '  - dSiJ  w a t o r  

Orllllng Company & Y k S  Bros. Dril lor 
Oat. DrIIIod a. 1 .  1987 Holpor  

S u r f a t .  Elovat ion  * 5964.3' 
.oval E n c o u n t o r o d  None 

Stat ic  N/A 
R. sharp 
A. m a y  

Orllllng Yothod  S t a n  &per Dri l l lng  F lu id  - 
Chocked B y  

Cornmontr 

/ 

- L 

I 
II 

Lithologic Doacr lpt loo 

0-2.0' - Sample. Recovered 0.4/2.0 = 20%. 
CLAYEY SAND: pale yellowish brown (10YR 6/2); 
quartzite cobbles; subanuglar; grasses 8 roots; 
trace caliche; dry. 

2-4.5' - Sanple. Recovered 0/2.5 = OX. GI- 
4.5-6.5' - Sample. Recovered 0.95/2.O1 = 48%. 
CLAYEY SAND: moderate yellowish brown (10YR 5/4); A- quartzite cobbles 8 pebbles (0.0 0 to 2" 

- 
ARTIFICIAL FILL 

0's 9 
'49 

CLAYEY SAND: dark yellowish brown (10YR 4/21 and 
moderate yellowish brom (1OYR 5/41; trace light 
brow (5YR 5/61 stains; sand (3.5-40 81, dry to 
slightly damp. 

10.5-12.5' - Sample. Recovered'0.5/2.O1 = 25%. 
SANDY CLAY: light olive gray (51 5/21 with trace 
light brom (5YR 5/6) stains; weathered; quartzite 
cobbles; slightly danp. 

12.5-14.51 - Sanple. Recovered 0.45/2.01' = 23%. 
Sam  as above; trace caliche; dry. 

14.5-16.5' - Serrple. Recovered 2.1/2.0' = 105%. 
SANDY CLAY: pale yellowish brown (10YR 6/21 to 
dusky yellou (SY 6/4); occasional quartzite 
cobbles; trace caliche and Fe stains; weathered; 

danp. 

t a m p l o a  Col loctod  or  
Othor  T o r t 8  Corforrnod / 

HNu background = 0.4. 
OVA background = 0.0. 

0.0- 10.01 : Conposi te 
Sampl e: BH10870010. 

- 5.0': Field Screening 
Sample: "~0.4; OVA=O.O. 

h 

Senple: "~0.4; OVA=O.O. 

- 15.0': Field Screening 
Sample: HNu=0.4; OVA=O.O. 



I 
I 
1 
I 
1 
I 
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I 
I 

I 
I 
1 
I 
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n 

LOO 
OF 

BOREHOLE 

Locat lon Borrholo/  W el l  Wo. BH10-87 (ant'd. 
Coordinate8 Ground Sur face  E levat lon 

t o t a l  Depth Wator L e v e l  t n c o u n t o r o l  

Drllling Company Dril ler 

Date  Drlllod Holpor 

Drilllng Method Drllllns Flu14 

Logged  By - 

Stat l c  

C o m n o n t r  

/ 
L l tho log lc  D o r r r l p t l o n  

16.5-19.5' - Sanple. Recovered 3.0/3.0' = 1oU%. 
CLAYEY SAUD/SANOY CLAY: moderate yellowish brown 

occasionel quartzite cobbles; sand 3.5-4.0 P; 
trace caliche; subrwnded; sand/gravel lens at 

o dusky yellowish brow (10YR 2/21; ----_ ----- ----_ 

----- ----_ 

19.5-22.0' - Sample. Recovered 2.6/2.S1 = 104%. 
19.5-20.0': same as above. 

- 30 

- 35 

ARAPAHOE FORHATIO)( 1' 
20.0-22.0': CLAYSTONE: light olive gray (5Y 5/2) 
with dark yellowish orange (10YR 6/6) stains; 
nodules dusky red (10YR 2/21; trace fine-grained -. sand; weathered; trace caliche; dry to slightly 
damp. 

.I. 

22.0-25.5' - Sanple. Recovered 3M3.5' = 97%. 

brown (5YR 5/61 stains and dusky red (10YR 2/2) 
iron nobles; trace caliche; trace very 
fine-grained sand (3.5-4.0 9); wathered; dry. 

- -  CLAYSTONE: Light olive gray (5Y 5/2); with light 
- -  
-. 

A 

TOTAL DEPTH: 25.5' 

I 

Sample8 Co l lec t04  or 
Othor v e r t 8  ?orformod / 
18.95-20.0': Contact 
Sanple: BH108ROCf. 

- 20.0': Field Screening 
Sample: HNw0.4; OVA=O.O. 

23.0-25.4': Bedrock Sample 
BH1087UBR. 

- 40 
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LOG 
O F  

BOREHOLE 

Loeat lon Rockv Flats P lant: 881 Hillside Boroho lo /Wol l  No.  BHll-87 
COOrdln8tO8 &I2531 2 6 E31 140- 4 ' Ground S u r f a c o  Elovat lon  * 5969.8' 
Total  Dopth 19-40' W a t o r  L o v o l  Eneounterod  13-90' 

Drilling Company Rev- Drl l lor  R. sharp 
8t8t lC N/A 

H.lp.t A. -Y D a t ~  Drlllod mp 3, 1987 

Ori l l lng  F iu ld  
7 

Commonta 

ARTIFICIAL FILL 

0-2.5' - Sanple. Recovered 2 . W  5' 
CLAYEY SAND: moderate yellowish -=#5/4); 

5 - 

- 10 

grasses & roots; moist. 

2.5-5.5' - Sample. Recovered 3.0/3.01 = 100%. 
CLAY: light olive gray (SY 6/?); occasionrrl 
quartzite cobbles (<0.51@); stbangular; trace 
asphalt to 2.75'; caliche in fractures; laminated; 
iron stains; danp to moist. 

5.5-8.0' - Sanple. Recovered 2.95/2.5' = 118%. 
SANDY CLAY: dark yellowish orange (1OYR 6/61 uith 
light olive gray (5Y 5/2); iron stains; quartzite 
cobbles; subangular to sdrounded; damp to moist. 

8.0-10.5' - Sample. Recovered 2.0/2.5' = 80%. 
CLAY: dark yellowish brow (10YR 4/21; to dusky 
yellowish brow (1OYR 2/21; quartzite cobble; 
subrounded to angular; damp. 

10.5-13.0' - Sanple. Recoverdj3.2/2.5' = 138%. 
10.5-10.7: same as above. 

AJ ARAPHOE FORMATION 

10.7-13.0': CLAYSTOWE: light olive gray (5Y 5& 
uith dark yellwish orange (IOYR 6/61 stains; 
weathered; damp to dry. 

----_ ----_ ----_ 

- 20 ' I I 

t a m p l o r  Collocto# or 
Other  T o a t a  ?orformed / 

HNu background = 0.6. 
W A  background.= 0.6. 

0.0- 10 .O' : Conposi te 
Sanple: BH11870010. 

- 5.0': Field Screening 
Sanple: HNw0.6; OVA=3.5 

8.7- 10.7' : Contact/Wasre 
Sanple: BHl18711CT. 

- 10.0': Field Screening 
Sample: HNu10.6; OVA=lO.O 

13.9-17.0': Water Table/ 
Bedrock Sanple: BH118714UT 

?a@. 1 01 z 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1. 
1- 
1 
I 

.I. 

Loca tion 

Coordlnator 

Total Dopth 

.- 
13.0-16.0' - Senple. Ruwered 3.0/3.0 = 100%. 

modules; dark yellwish brown (10YR 2/2) a t  
- -  CLAYSTONE: same as above; wet zone of iron 

-- 13.9-14.25'. 

.9 16.0-19.51 - Saaple. Recovered 3.413.5' = 97%. 

- -  yellowish orange (10YR 6/61 stains; caliche and 
CLAYSTONE: light olive gray (5Yi5/2) with dark 

iron stains; beatherad; dry. 

TOTAL DEPTH: 19.40' 

LOG 
OF 

BOREHOLE 

Drilllng Company 

Oat. DrIIIod 

Drilling Yothod 

Logsod B y  
G.ol0gl.t 

Boroho 

Ground 

Wator  

brlllor 

Holpor 

o i w e i i  NO. BHll-87 Icont'd.) 
Surfaco Elorat ion 

,oval Lncountorod 

stat ic 

Drilling P luld 
C h o c k o d  B y  zz 

Commonts / 1  

mplor Colioetod or 
or T o r t s  ?or formod Llthologlc Dorcr lp t ion  

f 

-25i I 
- 15.0': Field Screening 
Sanple: "-0.6; OVA-0.6. 
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INDEX OF DATA 

Boring No.: BH 12-87 

Completed as well? NO 

Data bJ3.s 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

Location -t : 881 Hillside Boroholo/ W ell No.  EH12-87 
COOrdin8tO8 J~l75177 7 F376d7 1 Ground S a r f a c o  ElOV8tlOn * 59'14.8' 
tot81 Dopth 1 7 - 0 '  Wator Lovo l  Encountorod None 

Drllllng Company -. Dr)l lor A. Shade 
D.10 Df1ll.d Jhv 27. 1987 ~ 0 1 p . r  T. Merritt 
Drilllng Yothod -I- Drll l lng Fluld 

L0SS.d BY M. D. Gard 

Sta t ic  NIA 

- 
C h e c k o d  l l y  

aOOlOSi8t 

Commontr 

Llthologlc Dorcr let lon 

5 

0.0-2.0' - Sanple. Recwered 1.912.0 = 95%. 
SAWY CLAY: moderate broun (SYR 4 / 4 ) ;  sand 2.0-2.5 
4; SubengUlW; mist. 

2.0-4.0' - Sqle. Recovered 2.0/2.0 i: 100%. 
2.0-3.35 CLAY: dark yellowish b r m  (10YR 6/21; 
moist. 

' 

ARAPAHOE FORMATION 

3.35-4.0: CLAYSTWE: olive gray (SY 3/21; Limonite 
stains; moist. 

- SeRple. Recovered 2.49/3.0 = 83%. 
CLAYSTONE: sane as above; moist. 

7.0-12.0' - Sanple. Recovered 5.W5.0 = 100%. 
7.0-10.0': same as above; moist. 
10.0-10.5': SANDY CLAYSTONE: olive gray (51 3/21; 
sand 3.5-3.0 0; very moist. 
10.5-12.0': CLAYSTONE: olive gray (5Y 3/21: 
fractured; nunerws limonite stains; moist. 

b 12.0-17.Og - Sanpte. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above; moist. 

I 
TOTAL DEPTH: 17.01 t t t  

- 20 ttt 

Sampler Col loetod or 
Othor Tor t .  ?orfornod / 

HNu background = 2.0. 
OVA background = 3.6. 
G a m a  background = 0.09 
cwnts/rninute. No readings 
above background. 

0.0-2.25': Contact Sample: 
BH128702CT 

5.25-6.5': Bedrock Sample: 
8H1287058R. 
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INDEX OF DATA 

Boring No.: BH 13-87 

Completed as well? NO 

x Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

W I t C r  LCWl h t t  
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I 
I I' 

LOG 
OF I 

BOREHOLE 

BH13-87 Location && Fla t s  Plant: 881 Hillside Boroho lo /Wol l  no.  
Coordlnator ,-!2l147.1 Ground Surfaco Elovatlos * 5937.0' 
Total Depth 17.3' Wator  Covol Encountorod 

Static N/A 
Drllllng Company ~ y l m  R m s -  Drll lor R. sharp 
0.1. 0rJIlod M y  79. m7 ~ o ~ p o r  A* m a y  
Drllllng Yothod H o l l ~  stem mgw Drll l lng Fluid - 

Choekod By  

Commontr 
fJVcf2 I CaErlt. 
* &timated value fran topographic map. 

amp1.r Colloctod or 
Llthologle Dorcr lpt lon hor t o r t .  ?orformod 

COLLWIW 

- 0.0.2.0' - Sanple. Recovered 1.8/2.0 = 90%. 

SANDY CLAY: dark yellowish brown (10YR 4/21; trace - sand fine-grained; occasicnsl quartzite pebbles 
and cobbles to 2 cm in diameter; subrovlded; - stme roots; damp. 

2.0-4.0' - Sanple. Recovered 1.6/2.0 * 80%. 
2.0-3.3': QUARTZITE COBBLE: with caliche deposits; 
subangular; 5 cm diameter. 

4/2); quartzite pebbles up to 2.5 an diarneter; 
subangular to subrounded; danp. 

- -  3.3-3.6: SANDY CLAY: dark yellowish brown (10YR 

4.0-7.0' - Sanple. Recovered 3.0/3.0 = 100%. 
SANDY CLAY: mockrate brom (5YR 4/41 with 
quartzite pebbles and gravel up to 4 cm diameter; 
subrounded to subangular; trace fine-grained sand; 

danp. 

7.0-10.0' - Sanple. Recovered 2.9/3.0 = 96%. 
SILTY CLAY: grayish orange (10YR 7/41 to very pale 
orange (10YR 8/2) with quartzite pebbles at 
7.2-7.4' up to 2 cm diameter; subangular to 

one1 quartzi te pebbles- 

Sanple. Recovered 2.0/#= teak. 

a .0'2,7Dqlq, 
=% 

10.55-11.56': SANDY CLAY: moderate brown (5YR 4/41 
to light brown (5YR 5/6) with quartzite gravel and 
pebbles up to 41x1 diameter; subangular to 
subrounded; danp. 

28' I I 

HNu background = 0.6-0.8. 
OVA background = 2.0-2.2. 

0.0-10.10': Conposite 
Sanple: BH13870010. 

- 5.0': Field Screening 
Sanpte: HNwO.6; OVArO.2. 

10.0': Field Screening ' 

Sample: HNu=1.0; OVA4.8. 
- 

10.10-11.56': Contact 
Rample: BH138711CT. 
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LOG 
OF 

BOREHOLE 

Loea t ton 

C oordlnr to s 

Total Oopth 

Drllllng Company 

Or to  OrIIIod 

Orilllng Yothod 

Loggod By 
G.olo@lat 

Ground Surfaco Elovatior  

W r t o r  L o v o l  Encountered 

8 t 8 t l C  

DrJIIor 

H0lp.r 

Brl l l lng Fluid 

Checked BY 
z 

Commanta v 

/ 
Lithologic Doacrlptlon 

t 

ARAPHOE FORMATION 

11.56-12.0': CLAYSTONE: light olive brom (5'1 
5/61: weathered; caliche stringirs (horizontal 
f ram 11.56- 12.0' 1 ; danP- &@ t 
12.0-14.0' - Sanple. Recovered 2.0/2.0 = 100%. 
CLAYSTONE: light olive brown (51 5/61: weathered 
with caliche stringers; dsmp. 

14.0-17.5 - Sanple. 
CLAYSTONE: dark yellouish o r m e  (10YR 6/61; 
weathered; trace silt and iron staining; danrp. 

Recwered 3 3 3 . 5  = 94%. 

TOTAL DEPTH: 17.3' 

- 40 f,. 

8amplaa Colloctod or 
Othor Toata  ?orformod / 

15.0': Field Screening 
Sample: HNw0.6; OVA=2.2. 
- 

14.56- 16.21 : Bedrock 
Serrple: BH138714BR. 

m r a r  3 at 3 



INDEX OF DATA 

I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 

Boring No.: BE 14-87 

Completed as well? No 
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LOG 
O F  

BOREHOLE 

----- _ - _ _ _  ----- 
----- ----- _ - _ _ _  

Location F l a t s  Plant:  881 Hillside Boroholo/ W 011 No.  BH14-87 
C0ordlnrt.a N35304.9 E21214.4 Ground S u r f r c o  E lo r r t l on  * 5928.0' 
Tot81 Depth 16.7'  ~ r t o r  L O V O I  tncounto rod  None 

9 7.0-12.0' - Sample. Recovered 2.0/5.0 = 40%. 
CLAYSTONE: same as above; moist. 

12.0-17.0 - Sample. 
CLAYSTONE: same as above; moist. 

Recovered 4.7/5.0 = 94%. 
.) 

8 t r t l c  N/A 
brllllng Company Bovles Bros. Dr111or A. Sha de 
0.10 Drlllod m y  28,  1987 nol,or T. P k r r i t t  

Orilling Yothod Hollm Stem Awer Drll l lns Fluid 

Lo9g.d BY M. D. Gard ' Chockod By 
z 

t3oolo#Ist 

Commontr 

* Estimated value fran topographic map. 

/ 
Lithologic Doscription 

COLLWIun 

0.0-2.0' - Sample. Recovered 1.1/2.0 = 55%. 
CLAY: dusky brown (5YR 2/21; s i l t y ;  large cobbles; 
topsoil; moist. 

2.0-4.01 - Ssnple. Recovered 2.0/2.0 = 100%. 
2.0-3.3: SANDY GRAVEL; dusky brow (5YR 2/21; 
large cobbles; moist. 

3.3-4.0: SANDY CLAY: dusky b r m  (5YR 2/21; moist. 

4.0-7.0' - Senple. Recovered 2.91/3.0 = 97%. 
4.0-6.5: SANDY GRAVEL: dark yellouish orange (10YR 
6/6); gravel; sandy; large cobbles; interbedded 
clay; moist. 

ARAPAHOE FORMATION 

---- 1sz$Ev4 6.5-7.0': CLAYSTONE: ol ive gray (51 3/2); moist. 

t t t  TOTAL Depth: 16.7' 

- 20 ' I I 

S8mploa Colloctod or 
Othor too to  ?or for rod  / 

HNu background = 0.2. 
OVA background = 3.0. 
Alpha background = 0.1 
counts/rninute. 

2.0': HNw2.O on core. - 
2.0-2.98: Waste Sample: 
BH 148709d  

l4 &y 

5.5-6.5': Contact Sample: 
BH148706CT. 

- 8.0': HNu4.O on core. 

7.75-8.0': Waste Sample 
BH148703bR. (Doubled as 
bedrock sample.) 

6.5-9.0': Bedrock Sample: 
BH148709BR 
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L O G  
OF 

BOREHOLE 

Locat ion Rockv Flats Plant; 881 Hillside Boroho lo /Wol l  No. BH15-87 
C oordina t 0s N35421.2 E21822.2 Ground  S u r t a c o  EIovatlor, * 5985.0' 
t o t a l  Dopth 25.5'  W a t o r  L o v o l  Lncountorod  None 

Orllllng Company BOY les Bros. 
0.10 0r111od June 3 ,  1987 
Drllllng Yothod  

Stat ic  N/P, 

Dril lor A. shade 
Hoipor T. Merritt 
Or 1111ng F l u l l  

C h o c k o d  B y  
== 

Commontr  portland 
Tvpe I c m t .  
* Estimated value fran topoqraphic map. 

f I I / 

- 
0 

5 

10 

15 

20 

COLLUVIUM/ARTIFICIAL FILL 

0.0-2.01 - Sanple. Recovered 2.0/2.0 = 100%. 
SANDY CLAY: moderate yellowish brom (10YR 5/4); 
gravelly; some cobbles; moist. 

2.0-4.01 - Sanple. 
SANDY CLAY,: same as above; mist. 

4.0-7.01 - Sanple. Recovered 1.5/3.0 = 50%. 
SANDY CLAY: same as above; moist. 

7.0-12.01 - Sample. Recovered 3.8/5.0 = 76%. 
7.0-9.5': same as above; mist. 
9.5-12.0': SANDY CLAY: &rate reddish broun 
(10YR 4/6); very sandy; nunerats iron nodules; 

Recovered 2:0/2.0 = 100%. 

12.0-17.01 - Sanple. Recovered 0.0/5.0 = 0%. 
SANDY CLAY: dark yell 
cuttings clay, sandy, 

17.0-19.01 - Sanple. Recovered 0.8/2.0 = 40%. 

rcnm (10YR 4/2); 

SANDY CLAY: Slyne as above; moiSt. 

I - Sample. Recovered 2.0/5.0 = 40%. 
CLAYSTONE: olive gray (51 3/2); moist. 

Samplor Colloctol  or 
O t h o r  T o r t r  Portormod / 

HNu background = 0.2. 
OVA background = 1.0. 
C a m  background = 0.05 
cornts/mi nute. 

0.0-5.01: Composite Sample: 
BH15870005. 

Insufficient recovery to 
sample contact. 



L O G ,  
O F  

BOREHOLE 

I 
1 
1 
I 

L o e  a tlon B o r o h o l ~ / W o l l  NO. BH15-87 (cont'd.) 
Ground S u r f a t o  L lovat ion  Coord lnator  

Tota l  Oopth Wator  L o v o l  E n e o u n t o r o ~  

Drllllng Company 0r111or 

Holpor D i t .  Drll lod 

Drl l l lng Flu14 Drllllng Yothod  

Loggod By 

8 t 8 t l c  

- 

Commontr 

/ 
Lithologic 0 o r c r l p t i o n  

- 24.0-26.0' - Sanple. Recovered 1.5/2.0 = 75%. 

CLAYSTONE: same as above; moist. 

t 

TOTAL DEPTH: 

40 ' - I 

Saaplor C o l l o c t o d  .or 
Othor  T o r t s  ? o r f o r n o d  / 

24.1-25.8': Bedrock Sample 
BHl58726BR. 
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INDEX OF DATA 

BH 16-87 Boring No.: 

Completed as well? NO 

X Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results - 

Packer Test Data and Results 

Water Level Data 
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LOG 
OF 

BOREHOLE 

-= 

- 5  

4/21; huried topsoil; moist. 
3.3-4.0': CLA,light olive brow, (5Y 5/6); moist. 

STDNQ&q 

4.0-7.0' - S q + T v - 4 / 3 . 0  82%. 
4.0-5.0'; CLAY. ig t 01 brow, (5Y 5/5); moist. 
5.0-7.0'; CLAkolive gray (5Y 3/21. 

5mrVe 

-15 

COLLWIUM/ARTIFICIAL FILL 

0.0-2.0' - Sanple. Recovered 1.0/2.0 50%. 
CLA YEY SAND: dusky broun (SYR 2/21; topsoil; 
clay; sand; gravelly; mist; - 

ARAPAHOE FORHATlON 

2.0-4.0' - S q l e .  Recovered 2.0/2.0 = 100%. 
2.0-2.5': CLAR light c&@ brow, (5Y 5/61; fill; 
moist. 3 - h ~  I J G ~  
2.5-3.3': SANDY C L A E r l c  YallOWiSh broun (10YR 

7.0-12.0' - S ~ w i p q i  5.0/5.0 = 100%. 
7.0-9.9': CLAY. live gray Y 3/2); moist. 

(5Y 5/2); very 
moikt. 
11.0-12.0'; CLA olive gray (5Y 3/21; moist. 

W E M  
TOTAL DEPTH: 12.0' 

i H 
-20 I I I 

S a r n p l o ~  Colloctmd or 
Othor T o r t r  Portornod / 

HNu background = 0.8. 
OVA background = 1.0. 

- 0.0-1.8': Contact Sample: 
BH168702CT. 

2.0-6.01: Composite Sample 
8116870206. 
- 

6.0-6.5': Bedrock Sample: 
B H 1 687068R. 

-- 
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Boring No.: BH 17-87 

Completed as well? NO 
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LOG 
O F  

BOREHOLE 

- Location -Flats: 8- * side Boroho lo /Wo l l  No .  BI;I/7 87 
Coordtnator N35359- 5 E22121-2 Ground ~ u r t ~ c o   ovation * 5956.0' 
Total Dopth 11.9' Wator Lovo l  Encountorod -P 

Drllllng Company -. 0r111or 

D8to Drlllod June 3 .  1987 Holpor 

Drllllng Yathod -aer Dril l ing Fluld 

Static N/A 

- 
Chockad by 

Comments B - o I e  b a c k f l u e d m w  
Type I CfXEnt. 
* Estimatd value frcm topagraphic map. 

/ 

VALLEY FILL ALLUVIUM 

1- 0-2.0' - Sample. Recovered 1.4/2.01 = 70%. 
CLAYEY SAND: dark yellwish brown (10YR 4/2); 
occasional quartzite cobbles up to 0.25s1 diameter, 
subrounded; grass & roots 0.0.2. Dry. 

2.0-4.0' - Saaplc. Recovered 1.9/2.0 = 95%. 
CLAY: moderate yellwish brom (10YR 5/4); 
occasional wrtzite cobbles shrouded UD to 1.0' 

- 
diameter; trace sand 3.5-4.0 P; Trace iron 

, staining d a d  yellwish orenge (1OYR 6/6), dry. 

4.0-7.01 - Senple. Recovered 3.5/3.0 = 116%. 
4.0-5.25': SANDY CLAYSTONE: moderate yellwish 
brown (10YR 5/4) occasional quartzite cobbles, 
caliche stringers; dry. 

ARAPAHOE FORMATION 

5.25-6.70': CLAYSTONE: light olive brom (51 5/6) 
weathered, trace caliche, iron staining - light 
b r m  (5Y5/6); dry. 
6.70-7.00': CLAYSTOWE: light olive gray (5'1 5/21 

I .  

.- -I 

ueathered; iron staining (10%) light brow t t t  (515/6); 'dry. 

7.0-9.5' - Ssmpte. Recovered 2.6/2.5 = 104%. 
7.0-8.701: CLAYSTONE: light olive gray (51 5/2) to 
light olive bron (5Y 5/6) with 20% iron staining; 
dark yellowish oranat (1OYR 6/61 ueathered, 
caliche; dry. 

S;.mplor CoItoctod or / Othor t o s t s  Cor fo rned  

HNu background = 0 . 4 .  
OVA background = 2.0. 

0.0-3.91: Composite Sample: 
BH17870005. 

- 5.01: Field Screening 
Sample: HNur0.4; OVA=Z.O. 

3.9-5.25': Contact Sample: 
BH178705CT. 

8.25-9.51: Bedrock Sanple: 
"-0.4, WAr2.0. 
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LOG 
OF 

BOREHOLE 

L o c r  tion 

Coordln8108 

Total Dopth 

8t8tIC 
Dillling Company Drl l lor 

Holpor 0.10 DrIIIod 

Orllllng Yothod Orl l l lng Fluid 
Lossod By 

Commontr 

amploo Colloetod or 
Lithologic Dor t r lp t lon  hor T o r t r  ?ortormod 

9.5-12.0 - Senple. 
9.5-10.0': CLAYSTOWE: light olive gray (5Y 5/2) 
weathered. Trace iron staining dark yellowish 
orange (10YR 6/6); trace caliche; dry. 
10.0-11.9': CLAYSTONE: light olive gray (5Y 5/2) 
to light olive brown (5Y 5/61, weathered; caliche 
end iron staining (10%) light brow (51 5/6); dry. 

Recovered 2.4/2.5 = 96%. 

TOTAL DEPTH 11.9' 

- 10.0': Field Screening 
Senple: HNu=0.4, OVA=2.0 


